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ABSTRACT 
This thesis discusses the analysis, design and 
draughting of f rames with semi-rigid bolted connections. 
The analysis involves an iterative process based on the 
moment-rotation characteristics of eight commonly used 
types of connection, where a trilinear tangent stiffness 
approach is used to represent the M-0 curves. 
An existing FORTRAN program has been modified and 
amended by the author to perform the analyses and to carry 
out the beam and column designs according to BS 5950. 
An integration of this computer program with the 
Computer Aided Draughting package AutoCAD has been carried 
out to create a model expert system for the analysis, 
design and draughting of semi-rigid connections. This 
integration was achieved through the SYNTHESIS parametric 
design package. 
Through programming implementation of SYNTHESIS (by 
the author), the results obtained from the analyses 
(FORTRAN), combined with an interactive connection design 
process, are transferred to AutoCAD through ASCII, script 
and DXF files for viewing and editing. 
The comparison of the f inal results of the analysis 
and design of portal f rames with semi-rigid connections 
have revealed the types of connection which, if used, would 
lead to a more economical design. 
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CHAPTER ONE 
I- INTRODUCTION 
The use of computers in the design process in civil 
engineering is becoming increasingly necessary because of 
the time consuming routine calculations and the increasing 
complexity of problems facing engineers. Those designers 
who lack experience need expert help. Complex routine 
calculations can be performed and experience transferred 
from senior engineers through the use of Computer Aided 
Draughting (CAD) packages and Expert Systems. 
The Analysis of frames with flexible connections or 
semi-rigid connections was introduced into the codes as 
early as the 1930's, but was not popular because of the 
computation complexity and because simple design approaches 
are not easy to implement. Although it represents more 
accurately the behaviour of the connection, this semi-rigid 
concept is still not used in the practical design process 
and very few researchers are currently involved with 
developing. practical applications of the concept. Through 
programming and expert systems and the increasing use of 
computers and information technology, thi. s method of 
analysis is likely to increase in popularity. 
The development of an expert system approach for the 
analysis of frames with semi-rigid connections, and the 
design and draughting of the beam and column elements and 
their connections has been achieved in this work by 
modification of an existing analysis package, using an 
iterative approach, and integrating it into an existing CAD 
package resulting in a model system called CONNECT. 
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1.1 COMPUTER AIDED DRAUGHTING (CAD) 
Computer Aided draughting software is generally a 
draughting package that helps the engineer in producing 
engineering drawings, tables and charts. No major 
calculations are performed by this software without 
additional programming and the capability to achieve this 
in readily available software is very limited. 
1.2 EXPERT SYSTEMS 
An Expert system is a computer system consisting of 
both hardware and software, that uses a knowledge base 
which contains the facts and relationships about the domain 
of the system, and inference procedures to solve problems 
within a specified domain. Generally an expert system can 
serve one of four purposes, or some combination of them 
[9]: 
It can help avoid mistakes. 
increase productivity. 
Store and pass on knowledge of senior 
members of a professional firm. 
iv. Handle a greater number of variables than is 
possible by a designer. 
To serve these purposes one of three types of expert 
systems can be used [9]: 
Interactive; the most common type used. 
A system that accepts the initial 
parameters and restrictions of a problem 
and develops a design, generally unaided 
, 
by human intervention. 
iii. A system that reviews and checks a 
2 
completed design against a given set of 
criteria. 
1.3 INTEGRATION OF GRAPHICS AND EXPERT SYSTEMS 
The integration of graphics and expert system 
techniques has not been adequately addressed [24]. A CAD 
system may use information produced by an expert system to 
illustrate results graphically, but the problem in 
combining CAD and expert systems techniques lies in the 
difference in the representation of drawing in a CAD 
package and the representation of design in an expert 
system. To combine the two the representations must be 
either compatible or transformations from one to the other 
must be provided [25]. 
The graphics used in an expert system can be either 
passive, the user does not interact with the system 
graphically, or active, the user interacts with the system 
graphically and a conversion of one representation (numeric 
or graphical) into-the other is needed as far as input is 
concerned. 
Three approaches can be considered for effective 
integration of CAD and expert systems [251: 
write an expert system inside the CAD 
package. 
ii. Write a CAD system inside the expert 
system. 
iii. Use a CAD package for graphics and an 
expert system package for rules. 
The appropriate approach for a particular application 
depends on the amount of integration required between the 
3 
graphical representation of the design and the expert 
system. 
As an example of this process , the design of steel 
bolted connections and the draughting of the shop drawings 
have traditionally been two separate tasks usually 
performed by two different individuals which, in a fast 
growing industry, are considered to be time and money 
consuming. These tasks can be integrated into a single task 
by using expert system techniques for design and CAD for 
drawing, thus reducing time consumption, manpower and 
errors, and at the same time increase productivity. 
The model expert system CONNECT created in this 
research is a passive integration of an interactive expert 
system written by the author in the Synthesis programming 
language which is based on the AutoCAD's AutoLISP 
programming language,, and the CAD package AutoCAD. This 
system is linked to a frame analysis with semi-rigid 
connections and a beam and column design package, modified 
and written by the author in FORTRAN. An integrated system 
for the analysis, design and drawing of framed structures 
with semi-rigid connections is thereby produced. 
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CHAPTER TWO 
2- LITERATURE REVIEW 
2.1 INTRODUCTION, 
i 
The analysis of frames has been simplif ied by most 
investigators and designers by assuming that the frame is 
either rigidly connected or pinned. For most types of 
bolted connections this assumption is not a true 
representation of the joint behavior, which will lead to 
erroneous results. To get more realistic and accurate 
results, the effect of flexible connections in frame design 
has to be taken into consideration. The term semi-rigid is 
used to describe such flexible connections. All forms of 
beam-to-column connections exhibit a non-linear moment- 
rotation (M-0) behavior. 
Research into the behavior of connections and their 
moment-rotation characteristics started as early as 1917. 
The analysis of frames with semi-rigid connections was 
introduced into the British design codes in 1936, but this 
method of analysis did not gain popularity because of the 
computational complexity [2]. Today, with a wide array of 
computers readily available, this analysis approach becomes 
possible provided moment-rotation curves are available for 
the connections but the design process is still more 
complex. Aggarwal and Coates performed experimental tests 
using eight bolted beam-column connections tested under 
gradually increasing static loads to establish their M-0 
characteristics [3]. 
Tshemmernegg, using connections simulated by non- 
5 
linear springs, introduced a' method to determine 
analytically the non-linear moment-rotation relationship 
for joints in structural steel frames [48]. 
The results of a series of tests conducted by 
Nethercot to find the moment-rotation response of 
connections suitable for use with a 152x152x23 UC and 
254xlO2x22 UB have been published [33]. The range of 
stiffnesses inherent in a variety of connections has been 
summarised in Fig. 2.1 and table 2.1 [33] 0 The observations 
on the behavior of connections have been presented by 
Nethercot as follows: 
111- Web cleat connections showed very flexible 
behavior until the beam bottom flange came 
into contact with the column, normally at 
large beam rotations. Bolt tightness appears 
to be a significant factor in the initial 
response of this type of connection. 
2- Flange cleat connections exhibited an almost 
bi-linear moment-rotation response. The 
initial stiffness remained approximately 
constant up to a moment of around 15% of the 
fully plastic beam moment at which point the 
stiffness rapidly decreased and a second 
almost linear phase was encountered. 
Connections to column webs are stiffer than 
those to the column flanges since the latter 
involve some distortion of the column. 
3- Seat and web cleat connections behaved in a 
similar manner to the flange cleat connection. 
4- Tests on flush end plate connections showed 
large differences in behavior between 
6 
connections to the column web and those to 
unstiffened column flanges. The omission of 
the beam flange welds did not appear to 
seriously affect the performance of the flush 
end plate. " 
Table 2.1 
Initial stiffness of connection tests 
connection type initial tang. stiff 
(x 0.001)KNm/rad 
H/Hp at rot. 
0.01 rad (%) 
Web cleat to 
column flanges 6.98 6 
Web cleat to 
column web 11.13 6 
Seat and web 
cleat to col. 
flange 21.145 18 
Seat and web 
cleat to col. 
web 11.7 19 
Flange cleat 
to col. web 29.51 17 
Flush end 
plate to un- 
stiff. column 
flanges 47.77 28 
Flush end 
plate to 
column web 72.54 59 
Extended end 
plate to 
stiff. column 
flanges 46.75 65 
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2.2 MODELLING OF CONNECTIONS 
Various solutions for the analysis of frames with 
semi-rigid connections have been presented in recent years , 
emphasising need f or close approximations to the moment 
characteristic curve [14]. M-t curves such as in Fig. 1 are 
obtained f rom experiments. Analytical studies of connection 
behavior using finite element techniques has proved to be 
unacceptable f or practical use due to the time and cost 
involved as well as the uncertainty inherent in the 
analysis [29]. 
One of the approaches to describe the M--b relationship 
is to . curve-fit the experimental data with simple 
expressions. Some of these model expressions are summarized 
below (29]: 
2.2.1 JONES-KIRBY-NETHERCOT B-SPLINE MODEL 
Large number of data are required in this model which 
consist of dividing the experimental M-Iý data into a number 
of subsets, each spanning a small range of moment. A cubic 
B-spline curve is then used to fit each and every subset of 
data with continuities of first and second derivatives 
enforced at their intersections. This model represents the 
non-linear behavior well and circumvents the problem of 
negative stiffness. 
2.2.2 FRYE-MORRIS POLYNOMIAL MODEL 
The M-O relationship is modeled by an odd power 
polynomial of the form: 
10 
er=CJ (Kbl) 1 +C2 (KM) 3 +C3 (KM) 5 (2.1) 
K: parameter dependent upon the connection type 
and geometry. 
Cl 
I 
C2 
11 
C3 : curve-fitting constants. 
The drawback of this model is that the connection 
stiffness, which is represented by the slope of the M-0 
curve, may become negative at some values of M, which is 
physically unacceptable and may cause difficulties in the 
analysis of frame structures using the tangent stiffness 
method. 
2.2.3 ANG-MORRIS POWER MODEL 
Or 
=I 
RM I [,. +. (I 
KH 
Oro (MO (1" 0 
(2.2) 
K,, n : parameters dependent upon the connection type 
and geometry. 
This f our-parameter model represent the non-linear M-0 
behavior of a variety of connections. 
2.2.4 COLSON POWER MODEL 
IMI 
RK, (2.3) 
MCU 
11 
RKi : initial connection stiffness. 
Mc, ultimate moment capacity of the connection, 
n parameter to account f or the curvature of the M- 
ýt relationship., , 
This model is not as accurate as the B-spline model-of 
Nethercot, however the number of data required is much 
less. 
2.2.5 LUI-CHEN EXPONENTIALAODEL 
The non-linear connection behavior of the connection 
is represented by the following exponential function: 
lell 
E"J., cj ( 1- e 
2j a)+ Mo + RKf (2.4) 
MO starting value of the connection moment. 
_ R, f: strain-hardening stiffness of the connection. 
a scaling factor (for numerical stability). 
C, curve fitting constants. 
m number of curve fitting constants. 
This model is a multi-parameter model with M+3 
parameters required. 
2.3 FRAME ANALYSIS WITH FLEXIBLE CONNECTIONS 
A small number of papers have been published in the 
last 15 years relating to the analysis of frames with semi-_ 
rigid connections. FRYE and MORRIS presented a procedure 
for analysing steel frames with any combination of pinned 
connections, fixed connections, and connections with any 
specified flexibility characteristics, or any of seven 
commonly used connection types. An iterative non-linear 
12 
analysis procedure was used in which repeated modifications 
were made to achieve flexibility characteristics for all 
connections in a structure. When a suitable set of 
connection flexibility characteristics had been found, a 
final analysis is performed to find the deflections and 
internal forces [18]. 
SIMITSES presented a non-linear analysis of flexibly- 
jointed, unbraced portal frames. The studies included the 
i 
analysis of portal f rames with linear rotational springs at 
the joints and the analysis of portal frames with flexible 
joints [41]. 
Two design philosophies,, elastic and plastic,, f or 
braced frames with semi-rigid connections have been 
presented by JASPART and MAQUOI [26]. 
The most recent publication is paper reporting studies 
on unbraced semi-rigid frames to determine criteria for 
their design by ANDERSON (4). 
It makes sense for practical design to use a 
simplified linear representation of the connection. The 
simplest representation is a linear approximation which is 
in ef f ect an average of the behavior up to yield. Closer 
approximation will be achieved using two or three stiffness 
ranges up to the yield point (Fig. 2.3). More straight 
lines can be used to represent the connection behavior, but 
this is generally found to be unnecessary (14]. 
In using a number of linear ranges, an iterative 
approach is needed to analyse the structure in addition to 
a model of the semi-rigid connection. The latter can consist 
of two equivalent springs at each end of a simple element 
(Fig. 2.4) [19): 
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M 
MC2 
M3 
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M2 
0 
........ .. 
tI 
952 0 
Fig. 2.3 
linear representation of M-fcurve 
kei kvj 
w 
Icoi k0i 
Fig. 2.4 
semi-rigid connection model 
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-An axial stiffness spring Ke simulating the axial 
behavior of the connection when the connected member is in 
compression or tension. 
-A spiral stif f ness spring 1-ý simulating the bending 
behavior of the connection. 
The interaction of these two springs reproduces the 
global behavior of the connection. The modelled connection 
is attached to a member whose stiffness matrix incorporates 
Ke and Y... In this approach the modelled connection is 
therefore considered to have no length [19]. The member 
element with the double springs at each extremity will 
simulate a member with a semi-rigid connection at one or 
both ends. Giving infinite values to Ke and 1-ý will simulate 
a rigid connection,, and inf inite Ke and a zero K, will 
simulate a pinned connection. The assemblage of the 
stiffness matrices of all the members, which include the K, 
parameter, allows obtain the global tangent stiffness 
matrix of the structure to be obtained. 
In this'research the deformations resulting from the 
spring parameter Kc (axial stiffness) are considered to be 
relatively small compared to the rotational deformations 
resulting from the spring parameter K. (spiral stiffness) 
and will not be taken into consideration. 
Suitably modified to take into account the semi-rigid 
behavior, the Moment distribution method of analysis is a 
powerful tool in the analysis of semi-rigid structures 
[14]. A fixity factor can be introduced to define the 
stiffness of a connection relative to the attached beam. 
The stiffness of the connection is represented by a spring 
stiffness K., normally measured in KNm/rad. 
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kc 
Fig. 2.5 
fixity factor 
a=- (2.5) (D2 + 
3EI 
LI(e 
The fixity factor (a) is the ratio of the rotation of 
the end of the beam with a unit end moment divided by the 
rotation of the beam plus the connection for the same 
moment [14) (Fig. 2.5). The use of the fixity factor within 
moment distribution leads to great simplification of the 
method, which is developed in a similar way to that for 
fully fixed connections. With a pin connection the fixity 
factor is 0 while for a fully fixed connection the factor 
is 1. There is no need for extreme accuracy when modelling 
the stiffness curve, as the fixity factor smoothes 
stiffness variations. significant changes in stiffness may 
occur without any real change in the behavior of the 
structure (14]. 
16 
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IF 
2.4 STABILITY ANALYSIS, 
Consider a frame for which n coordinates are defined. 
The structure is initially in a state of equilibrium under 
the action of forces Qj and with a displaced conf iguration 
described by coordinates qj. Applying virtual displacements 
Sqi causing the structure to move to another state of 
equilibrium, - and investigating the variation in total 
potential energy (V) , will enable us to study the stability 
of equilibrium at the initial state [38]. % 
initial equilibrium state : qj , V(qj) 
later equilibrium state qj + 8% , V( qj + 8q, 
Variation in potential energy 
AV= 81V + _L82V + 0( 
83 
2 
AV = V( qj + 8qj V( q, 
in which 
81V -2-V 8qj 8q)T (VV) aqj 
82V . 
Ei Ej , COV , bqi8qj 8q) T (H3 ( 8q 
(3q. iaqj 
Hessian matrix 
[H) 
82V 
8qi8qj 
0( 83 )a terms of order k 
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Using the stiffness and stability matrices, the 
following eigenvalue problem is formulated [38]: 
[K) 
u 
lul =I [S] uU 
(u) being the displacements at the system 
coordinates u. 
The eigenvalue problem for elastic stability analysis 
is analogous to the eigenvalue problem for a dynamic 
analysis, in which the natural modes and frequencies of a 
system are computed. The equations 
for these two problems are as follows: 
Stability analysis : 
[K] 
u 
fu) =I [S] u 
(u) 
Dynamic analysis : 
U 
(U) 
= 6)2 (M] u 
(U) 
The mass matrix [m) is analogous to the stability 
matrix (S). The square of the natural frequencies 6)' of 
vibration is analogous to the coefficient I which 
represents the ratio between the critical buckling load N, 
and the load N (Ncrý; LN). The natural mode shapes in the 
dynamic analysis are analogous to the buckling shapes, 
which correspond to each critical load coefficient 1. 
Since the virtual displacement Sqi can be assigned 
arbitrary values, the condition for stable equilibrium 
62V>0 implies that the Hessian matrix (H] be positive 
definite. That is : 
-cllv 0 8qj 8qj 
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The condition of unstable equilibrium is given by [38]: 
1 
a2v 
1 =[x] - [SI ='0 8q, 8qj 
and becomes : 
x is] 0 (2.20) 
in which [K] is the stiffness matrix I 
= N,, IN IN being the axial load. 
Equation (2.20) can be regarded as the- solution to the 
following eigenvalue problem : 
([K3 -I [SI) 01 
which can be written as : 
(2.21) 
The elements of the stability matrix S are a 
function of the axial f orce N and the change in geometry of 
the structure 
, 
caused by the displacements at the 
coordinates. Solving equation (2.21) using matrix iteration 
for the lowest eigenvalue I will give the lowest critical 
load. 
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2.5 COMPUTER-BASED ANALYSIS AND EXPERT SYSTEMS 
Most computer programs written to analyse and design 
semi-rigid steel frames have used almost the same approach, 
which can be summarized by the following step by step 
process. 
1- Finding member stiffness equa ion 
2- Modelling of the flexible connection 
3- Modifying the stiffness equation incltiding 
connection flexibility. 
4- Using an iterative procedure using secant 
or tangent stiffness methods on the M-0 curve. 
GOTO and CHEN presented a computer based method that 
can be applied to design practice f or steel buildings using 
the step-by-step process illustrated above [21]. 
The secant-stif f ness approach was used by Anderson 
and Benterkia to analyse, using computer programming# 
unbraced semi-rigid steel frames [4]. 
The secant stif f ness method is stable and simple in 
computer implementation, regardless of the shape of the 
connection's moment-rotation curves, as long as the 
displacements are not extremely large (21]. 
The iterative procedure using tangent stiffness 
guarantees the second order convergence . but it requires 
calculation of the tangent stiffness as well as the 
unbalanced force. Also the tangent stiffness is more 
influenced by the local variations of the connection's M-I 
curves. However the tangent stiffness approach describes 
more accurately the non-linearity of the M-0 curves [21). 
None of the computer methods of analysis of semi-rigid 
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connections can be classified as expert systems neither has 
any attempt been made to integrate these analysis programs 
with C. A. D programming or packages. 
A computer on-line search revealed that most of the 
expert systems written on the subject are either structural 
design with rigid connections or for reinforced concrete 
design. Visits to computer softwares companies and 
attending seminars in the 1989-1990 period Jead to the 
conclusion that structural analysis and detailed draughting 
are treated separately and that'no integration of the two 
has been attempted. 
2.6 MEMBERS AND CONNECTIONS DESIGN PROCESS 
Using an iterative process for frame analysis using 
the tangent stiffness approach and the stiffness method, 
the internal forces , moments and displacements of the 
structure are obtained. Using these values, beams, columns 
and connections are designed according to BS 5950 and BCSA 
recommendations (chapter 4). 
21 
CHAPTER THREE 
3- SOFTWARE REVIEW 
3.1 INTRODUCTION, 
Deciding on a suitable tool f or the model is important 
since it will have a significant effect on both the 
development time and performance of the finished system. To 
do this one must look into various f actors that af f ect this 
decision, -such as simplicity, availability and flexibility. 
The approach that will be followed in developing the 
system is one of the major factors in reaching that 
decision. As mentioned earlier (Chapter two),, there are 
three approaches that can be considered for an effective 
integration, of CAD and expert systems. 
The f irst approach which consists of writing a CAD 
system inside the expert system will involve a considerable 
programming on the hardware level (low level programming or 
machine language), which is generally handled by computer 
specialists and professional programmers and not engineers. 
This 
, 
approach would basically mean involving another 
programmer who is likely to have limited knowledge of 
structures or structural behaviour, which would add another 
constraint into the development process. 
The other two approaches, writing an expert system 
inside a CAD package or using a CAD package for graphics 
and an expert system for design rules, can be handled by 
most engineers with reasonable computer skills and 
knowledge of a high level programming language such as 
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FORTRAN or BASIC. These two approaches are ideal for 
modelling the system if a suitable CAD package that can 
interface with FORTRAN or BASIC can be found. 
FORTRAN is the programming language that is used in 
this model, as well as the CAD package AutoCAD 'and the 
parametric design package SYNTHESIS. 
It is assumed in the following that the reader has 
basic knowledge of MS-DOS and its terminology as well as a 
basic knowledge of FORTRAN. 
3.2 FORTRAN 
FORTRAN stands for FORmula TRANslation. It is a high 
level language that' needs a compiler (translator) to 
translate it f rom a high level language to a low level 
language or'machine language. FORTRAN was developed in the 
early 1960's. It was the first high level language that was 
widely used by scientists and mathematicians because of its 
excellent mathematical capabilities compared with other 
high level languages developed at that time. 
FORTRAN was made widely available to engineers with 
the introduction of Personal Computers (PC's) in the late 
70's and early 80's. This represented a major breakthrough 
in the solving of engineering problems involving matrices 
and matrix analysis. 
FORTRAN is still widely used by civil engineers, and 
thousands of programs have been written to solve simple and 
complex civil engineering problems. 
Hinton [24] Published a simple FORTRAN programt or the 
analysis of 2 degrees of freedom (2 translations in plane) 
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pinned structures, using the direct stiffness method of 
analysis. This program was modified in this work to analyse 
f rames with rigid joints by introducing an extra rotational 
degree of freedom. The modification has been carried 
further to incorporate the effect of the semi-rigidity of 
the connections by introducing a new stiffness matrix with 
axial and rotational stiffnesses for joints , and the 
design of beams and columns. These modifications are 
discussed in detail in chaptre 4. 
An F77 FORTRAN PC compiler was used to compile the 
FORTRAN source file (program) into an Object file (. OBJ), 
which was then linked onto the F77 library to generate an 
executable file (. EXE) that can be activated directly from 
DOS without the need for re-compilation. 
The output of the FORTRAN program would be in the f orm 
of an ASCII text file which could be read by most other MS- 
DOS software. 
3.3 AutoCAD 
AutoCAD [3) is probably the most used PC-CAD package, 
and certainly the most famous. This package offers a wide 
range of drawing options from 2D drawings to 3D shaded 
models. 
AutoCAD release 10, which has been used in this 
research, is supported by no fewer than eight different 
operating systems including DOS, OS/2,, Vax VMS, Xenix,, 
Ultrix, Apple Macintosh, Sun and Appollo Aegis. It supports 
virtually every display adaptor, printer, plotter and input 
device ever created. The availability of numerous third- 
party add-on products makes it perhaps the most extendable 
piece of software ever written for the PC. 
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Every AutoCAD action centres around a command. There 
are 3 ways to get at any command: 
Select it from an on-screen menu with a 
mouse. 
2- Select it from a digitising tablet 
overlay. 
3- Type it in. 
A subset of the command set is available f rom pull- 
down menus, originating f rom a menu bar along the top of 
the screen. Several selections from the . pull-down menus 
invoke icon menus and dialogue boxes [6). 
The user interf a 
completely rearrange 
needs and tastes. 
personalised commands 
programming language. 
3.3.1 AutoLISP 
ce is highly programmable. one can 
AutoCAD-*s menus to suit individual 
It is even possible to create 
using AutoCADI's powerful AutoLISP 
Like every programming language, AutoLISP is capable 
of performing mathematical operations, getting user input, 
parsing strings, and defining functions. 
Most of AutoLISp's -tools are AutoCAD-specific. A 
direct link to AutoCAd's drawing entities, reference 
tables, and data flow in & out of AutoCAD exist through 
AutoLISP. Byi using AutoLISP, data can be saved in 
variables, processed, and returned to AutoCAD. Points,, 
distances, and other values can be stored, calculated, 
compared, and used in drawings and programs [7]. 
The drawback of AutoLISP is that it can not directly 
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modify table data or block definitions. When making global 
or major changes to complex data, updating a drawing is 
much faster using DXF processing. The speed of DXF comes 
from using FORTRAN, BASIC, -C or another compiled language 
to do the work. Programs for DXF processing could be 
written in AutoLISP, provided they are not too complex, but 
running these programs would generally be too slow. 
3.3.2 THE DWG & DXF FORMAT 
AutoCAD's main file format is the DWG file (or the 
drawing file) that stores the drawing compactly and is 
rapidly accessed. This type of file format is an 
undocumented binary format that can only be read by an 
expert programmer. However, AutoCAD provides another file 
format, in ASCII text, the DXF file or the Drawing eXchange 
File. The ASCII DXF f ile is more readable than the DWG 
file, and is designed for general data transfers. 
The DXF format has become the micro-CAD industry 
standard for exchange between various CAD programse and it 
is used in most professionally written third-party AutoCAD 
programs that process or import large amounts of drawing 
data. 
Working with the DXF file is not complicated but 
tedious, it is often used,, however, for sophisticated 
applications, such as engineering design and analysis. 
3.3.3 SCRIPT FILES 
A script file is an ASCII text file containing a list 
of AutoCAD commands. Scripts can be started either from a 
DOS command prompt or by using the SCRIPT command f rom 
within a drawing file. When started from DOS, a default 
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drawing name and the -name of the script file must be 
specified. Script files look like long 'menu macros with 
some minor differences. Scripts can not pause for input 
from the user, but their advanta - ge is that they can control 
AutoCAD from anywhere, drive it to start new drawings from 
the Main Menu, skip in and out of the AutoCAD drawing 
editor, edit existing drawings, plot, print or even 
configure AutoCAD. 
Script files must have an SCR extension, and can be 
generated manually with a text editorl or automatically 
using another program, or using AutoLISP. 
AutoLISP programming and DXF processing are excellent 
tools f or the generation of a model expert system that 
interfaces with AutoCAD. However all the required AutoLISP 
programs for this research are already available within 
another parametric design package called SYNTHESIS. 
For the use of AutoCAD 640K RAM (Random Access 
Memory), a maths co-processor, DOS 2.0 or above, and a 
mouse or digitising tablet are recommended [61. 
3.4 SYNTHESIS PARAMETRIC DESIGN SYSTEM 
3.4.1 INTRODUCTION 
If AutoCAD can be considered a generic draughter, 
SYNTHESIS is a generic designer [46]. SYNTHESIS is a 
powerful parametric programming environment which can 
generate endless variations on any master'drawing. It runs 
in the AutoCAD shell and is based on AutoCAD's AutoLISP 
language. 
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In January 1988 a company with the name SYNTHESIS INC. 
released SYNTHESIS V3.0, a parametric design system that 
makes heavy use of AutoLISP. As a stand-alone program, it 
is an equation solver and text manipulator. It is linked to 
AutoCAD through the concept of master-drawing, which 
contains variable dimensioning as opposed to fixed 
dimensioning. These variables are the design parameters. 
The parameters can 
' 
be manipulated, given new values, _ and 
changed within SYNTHESIS, during the design phase. 
SYNTHESIS can be programmed to change the size of 
various elements in a drawing, modif y and insert blocks , 
add or change text and remove, hide or delete unwanted 
parts of a drawing. It can prompt the designer f or input 
data, calculate the design values based on these data, and 
modify the drawings accordingly. 
"SYNTHESIS is a key tool for developing factory 
automation in a shorter-time and with--far less programming 
costs than ever thought possible. It can provide the link 
between design, 
---- graphics and other 
data--creating the 
efficient flow of information. This link can vastly improve 
a comDanyls productivity- and comRetitive position An the 
ket Rlace. SYNTHESIS will play a major role in th-q 
future of CAD/CAM" (Ted schafer, co-Author of The AutoCAD 
Productivity Book. ] 
3.4.2 HARDWARE AND SOFTWARE REQUIREKENTS 
-To use 4 
SYNTHESIS, the following minimum software and 
hardware configuration is required [44). 
AutoCAD 2.6x, release 9 or 10, with ADE-3 
DOS 3.0 or higher 
640K RAM 
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Floppy disk drive 
Hard disk drive with minimum 20 MB 
Digitising tablet or mouse 
Maths Co-processor 
A batch file SYNTHSET. BAT is used to - set up the 
environment in order f or the SYNTHESIS program to run. This 
batch file has to be activated once with the booting 
process. The listing of the SYNTHSET. BAT file is a follows: 
1 SET ACAD 
2 SET ACADFREERAM = 20 
3 SET LISPHEAP 30000 
4 SET LISPSTACK 15000' 
5 SET ACADCFG = C: \ACAD\SYNTH30 
6 SET SYNTH = C: \ACAD\SYNTH30' 
7 C: \ACAD\SYNTH30\INSTALL-C 
8 EXTLISP 
Lines 1 to 6 set the environment and paths. 
Line 7 is to activate 'INSTALL' which will copy 
selected AutoCAD files into the current directory 
and update the ACAD. PGP file. 
Line 8 is to activate Extended AutoLISP (in case an 
extended memory is available). 
The RAM memory requirement f or this research model 
should be at least 1 MB of usable RAM. This is mainly 
because SYNTHESIS runs concurrently with AutoCAD in 
AutoCAD's SHELL. If insufficient memory is left to perform 
operations an out-of-memory error will occur. To overcome 
part of the problem, a SYNTHESIS 3-OT Enhancer is required. 
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3.4.2.1 SYNTHESIS 3. OT ENHANCER 
The SYNTHESIS 3. OT Enhancer is an add-on module to 
SYNTHESIS 3. OT that will allow -the user to go beyond the 
current memory limitations imposed by the operating system 
and build larger SYNTHESIS applications. This is 
accomplished by utilizing a memory "paging" technique. upon 
low memory conditions , the program pages out to disk the 
oldest design file still in memory. When the currently 
executing design references a 'paged design,, the current 
design is in turn paged out to disk while the referenced 
design is paged in. This swapping process causes a slow- 
down in execution but the gain would be the ability to 
execute much larger files in or out of the AutoCAD SHELL. 
There is a certain amount of "core" information 
assigned to each design which can not be paged out to disk. 
Due to this, it is still possible to run out of memory 
while running a design. If the hard disk or RAM disk is 
full when attempting to page a design file to disk, the 
program will not be able to page. An "emergency save" 
function will occur and will probably cause the loss of the 
current data. 
The inconvenience of a slow-down in execution can be 
overcome by using af aster machine with at least 16 MHZ 
speed or a recommended 25 MHZ speed. 
Also to overcome the out-of-memory problem, SYNTHESIS 
can be run outside AutoCAD, which means that both programs 
are not resident in memory at the same time. This will f ree 
more memory to be used by the SYNTHESIS execution process. 
However at the end of execution, AutoCAD has to be 
activated in order for the final output drawing to be 
generated. 
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The SYNTHESIS execution process generates a DXF file 
of the final output drawing with a user-specified name or 
a SYNTHTMP. DXF default file. Using the AutoCAD, 1s DXFIN 
command,, this DXF file can be loaded into AutoCAD for 
viewing, editing or plotting. The DXFIN command can be 
performed manually on AutoCAD, 1s command line,, or 
automatically using a script (. SCR) file. 
3.4.3 CUSTOMIZING SYNTHESIS 
To be able to run a design (CONNECT-DEZ) from outside 
AutoCAD and at the end of the design process AutoCAD is run 
and the drawing (SYNTHTMP. DXF) viewed automatically. A 
batch file (CONNECT. BAT) and a script file (CONNECT. SCR) 
have to be created. 
The listing of the batch file (CONNECT. BAT) is as 
f ollows: 
1 ECHO OFF 
2 SPECIT -b -v7 CONNECT. DEZ 
3 SYNTH SYNTHTMP. SPC 
4 COPY CONNECT. SCR + SYNTHTMP. TXT= 
CONPOST. SCR 
5 ACAD SYNTHTMP CONPOST 
Lines 2&3 activate the design process to create the 
SYNTHTMP. SPCj SYNTHTMP. DXF and SYNTHTMP. TXT 
files. 
Line 4 merges the script file CONNECT. SCR with the 
text file SYNTHTMP. TXT to create a new script 
file CONPOST. SCR. 
Line 5 activates AutoCAD with a drawing file name 
SYNTHTMP using the script file CONPOST. 
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The listing of the, script file CONNECT. SCR is as 
f ollows: 
11 
2 SYNTHTMP 
3 DXFIN 
Line 1 is to choose option 1 in the AutoCAD main 
menu. 
Line 2 is the drawing file name. 
Line 3 is to load the DXF file into AutoCAD. 
The SYNTHESIS program has a source file called 
SPEC. SRC which has all the functions that are used in the 
design process. These functions are written in the 
SYNTHESIS programming language and then compiled into a 
SPEC. CMP file. The SPEC. SRC source file can be edited or 
amended according to the designer's own needs and 
requirements. When an amended or corrected version of the 
source file is created (while keeping the same name), it 
has to be re-compiled by using the FUNCT SPEC. SRC command 
from DOS, to get a modified SPEC. CMP file before the 
ammendments or corrections can be used. A modified list of 
the SPEC. SRC source file is in appendix C [44]. 
In order for the model of this research to work, the 
following author's modifications and functions have to be 
added to the SPEC. SRC file: 
Modifi ations 
The following function reads a value from a table 
file, given the column and the row key-words. 
FUNCTION PUBLIC 
TABLE$( file$, key$, col 
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.. 
I. 
.. 
S. 
.. 
.. 
S. 
"S 
"S 
This table function searches file$ for the 
row that starts with the string key$. If this 
row is found, the item in the column 
specified by- col is extracted and- returned. 
The columns are separated by the STANDARD 
delimiters which are 3 or more spaces or a 
tab. 
VARIABLES line$, result$, found$, key_found$; 
found : =FALSE; 
key$ := STR_UPPER$( key$ 
FILE-REREAD$( file$ ); 
WHILE (FILE-EOF( file$ FALSE) AND (found= 
FALSE) DO 
line$ := File-READ$( file$ 
key-found$ := STR_YPPER$( STRTOK$(line$, 1, 
"STANDARD") 
IF (key_found$ = key$) THEN 
, found := TRUE 
END 
END 
FILE_CLOSE$( file$ ): 
IF (found = FALSE) THEN 
WARNING("Key value 
table \1111 + 
found. "); 
END 
\1111 + key$ + 11\11 of 
file$ + 11\11 was not 
result$ := STRTOK$(line$,, col+l,, "STANDARD"); 
IF (LENGTH(result$) = 0) THEN 
WARNING(I'Table value not found for table 
+ file$ + 11\11 -key \111, + key$ + 
column + STR$(col, 0) + "off); 
END 
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RETURN result$; 
The following function is for prompting the user for 
a value between given minimum and maximum values. 
FUNCTION PUBLIC 
PROMPTRD( prompt$, min, max, default 
Prompt Range Defaul t function. 
combines both PROMPTDO and PROMPTRO 
functions to obtai na value (with a specified 
default value) that is within the range of 
min and max. 
Note that the SST 
_ERROR$() 
is used to obtain 
Error 11 out of the <language>. SST file in 
order to tell the user that the entered value 
is not within or equal the range of min and 
max. 
VARIABLES done, input; 
IF (min > max) THEN 
ERROR(" Minimum range > maximun 
range. "); 
END 
IF (default < min OR default > max) THEN 
ERROR(I'Default out of range. "); 
END 
done := FALSE; 
WHILE (done FALSE) DO 
input PROMPTD( (prompt$ + 
STR$( min, 2)+ 11 .. 11 + STR$( max, 2) 
+ I')"), default ); 
IF (input < min OR input > max) THEN 
WARNING( SST_ERROR$(11) 
ELSE 
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done := TRUE; 
END 
RETURN input; 
Additions 
The following function is for executing a Specsheet 
several times until stopped by the user. 
FUNCTION PUBLIC 
ITERATE$( name$ 
This function is to iterate the specsheet 
name$ till the user answers N. 
VARIABLES 
.-1. 
 ._ . 
WHILE ( a=l ) DO 
SP-CALC$( name$ 
a: =YESNO("ITERATE DESIGN? (Y/N)<Y>: "); 
END 
The following function is to execute a Specsheet a 
specified number of times. 
FUNCTION PUBLIC 
SP-LOOP$( name$, num 
This function is to iterate specsheet name$, 
num times. 
VARIABLES 
a :=1; 
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WHILE (a <= num ) DO 
SFý_CALC$( name$ 
a := a+l; 
END 
The following function is to prompt the user for a 
string value given a default value. 
FUNCTION PUBLIC 
PROMPTSTRD$( txt$, def$ 
This function is to prompt for a string 
default value. 
VARIABLES resp$; 
IF ( FULLRECALCO = FALSE ) THEN 
resp$ := PROMPTSTR$(""); 
RETURN resp$; 
END 
resp$ := PROMPTSTR$(txt$ ++ def$ 
RETURN resp$; 
The following function is to performe the summation 
of a series. 
FUNCTION PUBLIC 
ASUM ( start, x, n 
This function will, perform the sum of a 
number x square, n times, starting from a 
starting number start, each time the previous 
answer is added-and the number x is increased 
by an equal amount x. 
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VARIABLES f, i, S, k; 
i :=1; 
S :=0; 
k :=x+ start; 
WHILE (i <= n) DO 
kA2 + f; 
k :=k+x; 
+ 
f s; 
END 
RETURN f; 
3.4.4 TERMINOLCGY 
Before the SYNTHESIS design process can be explained, 
some terms have to be defined [44]. 
3.4.4.1 RECTIFICATION 
Rectification is a dimension-driven method to correct, 
modify, or update a drawing. With SYNTHESIS, a dimension is 
either active, passive, or stylized, depending on whether 
a change in dimension causes other drawing entities to 
move. 
Every drawing entity (line, point, dimension, etc. ) 
has one or more control points that SYNTHESIS uses to 
determine the entity-*s position. Active dimensions relocate 
the control point(s) during rectification, while passive 
dimensions do not affect the relocation of entities and are 
themselves moved by the active dimensions. 
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3.4.4.2 PARAMETRIC DESIGN 
Parametric design is a method in which a few "outer" 
parameters (supplied by the user of the design) control the 
other parameters within the design. SYNTHESIS uses two 
tools to implement parametric design, the master drawing 
and the Specsheet. 
3.4.4.3 MODULAR DESIGN 
In SYNTHESIS parametric design is modular. A simple 
parametric design can stand alone. It includes one 
Specsheet, which can apply to more than one Master drawing. 
A multiple Specsheet design uses more than one Specsheet to 
generate composite images. 
3.4.4.4 MASTER DRAWING 
The Master drawing is a specialized rectifiable 
template drawing. A master drawing contains variables in 
place of certain dimensions and/or calculated by the 
Specsheet, and the output drawing is rectified to the new 
values. The master drawing is used as a basis for 
generating drawings and can contain both fixed and variable 
dimensions as well as fixed and variable text. 
A single master drawing can be used to represent a 
wide range of related designs. It can be drawn to allow f or 
the most complicated case. From this original master 
drawing, SYNTHESIS allows the designer to select which 
entities are to remain and which are to be eliminated. 
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3.4.4.5 SPECSHEET 
The Specsheet has two modes: edit mode and run mode. 
In edit mode, it resembles an electronic spreadsheet into 
which formulae are placed. When the completed Specsheet is 
run,, the formulae are invisible and cannot be accessed. 
This allows the designer to set up a simplified environment 
for the user. 
A Specsheet can be set'up to provide messages and 
prompts to the end user, to calculate design values, and to 
control the insertion of the output drawing into a larger 
drawing. 
The Specsheet can accept input f rom the user ,f rom 
design tables, from other Specsheets, or from other 
computer programs. Based on input from the user, the 
Specsheet replaces variables in the -master drawing with 
dimension values and/or ordinary text, and automatically 
creates the custom drawings rectified to the new values. 
The Specsheet is basically composed of three columns. 
A variable column, where all the variable names are 
specified, a measurement column, where the operations and 
functions are performed to return values for the variables, 
and a text column where the text to be transf ered to the 
relevant master drawing is written. Specsheet commands are 
entered in the variable column. 
1. A list of the functions used in this research is 
provided in appendix C. 
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3.4.5 MULTIPLE SPECSHEET DESIGNS 
A multiple Specsheet design incorporates values 
produced by more than one Specsheet. It includes a 
supervising Specsheet and one or more subordinate 
Specsheets. A supervising Specsheet can also be a 
subordinate Specsheet within a larger design [44]. 
Information is transfered from one Specsheet to 
another through the Multi-Specsheet functions and 
commands. A list of these functions and commands with brief 
explanation on each is provided in appendix C. 
3.4.6 SYNTHESIS DESIGN PROCESS 
A single Specsheet design process follows four basic 
steps : 
1- Create a master drawing in AutoCAD- 
2- Create a design with Specsheet for the master 
drawing. 
3- Run the design with new specification data. 
4- View drawings generated automatically. 
A multiple Specsheet design process involves a master 
Specsheet that will control the sequence of execution, data 
transfer, and insertion points in a master drawing, of 
multiple subordinate Specsheets. 
The SYNTHESIS design process and the programming of 
the present research is discussed in detail in the chaptre 
four. The listings of the Master and subordinate Specsheets 
created are provided in appendix B. 
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CHAPTER FOUR 
4- DESCRIPTION OF THE MODEL SYSTEM 
4.1 INTRODUCTION 
The method used in developing the model expert system 
of this research (CONNECT) is a combination of two 
approaches. The use of an expert system f or rules and a CAD 
package for drawings, together with the development of an 
expert system inside a CAD package. Fig. 4.1 illustrates 
the interconnection of these two approaches. 
CONNECT 
Framc analysis 
sciul-rigid connections 
PART A FORTRAN 
Beam & columit design 
I Connection design SYNTHESIS 
PART 13 1 I 
Drawing and detailing AutoCAD 
Fig. 4.1 
the integration of CAD and expert system 
in the model CONNECT 
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Part A of this model is a FORTRAN program modified and 
amended by the author for the analysis and design of frames 
with semi-rigid connections, this is explained in section 
4.2 . Part B is for the design and drawing of the 
connections in relation to the results obtained in part A. 
The connection design process is written in the SYNTHESIS 
programming language, which results in a DXF file being 
created and transferred into AutoCAD (using script files) 
for viewing and printing. 
Parts A and B were written separately. They are 
interconnected through DOS by means of ASCII files and 
Batch files, discussed earlier in chapter three. 
4.2 FRAME ANALYSIS PROGRAMMING AND DESIGN 
A simple FORTRAN program, published by Hinton [24] for 
the analysis of 2 degrees of freedom pinned structures 
using the direct stiffness method of analysis (fig. 4.3), 
was modified by the author to allow for the analysis and 
solution of plane rigid-jointed frameworks, by introducing 
an additional rotational degree of freedom. This was 
accomplished mainly by modification of the following 
subroutines described in fig. 4.3: 
a- DATA : Subroutine DATA was modified to allow each 
of the three degrees of freedom (Sx, Sy, 60) 
at each joint to have fixity conditions and 
applied loads. 
b- STIFFB: The member stiffness matrix was increased 
from a 4x4 to a 6x6 matrix to take into 
consideration the rotation at each joint. 
Fig. 4.4 (23] is the new member stiffness 
matrix for a plane rigid jointed frame 
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(after transformation) that was used. 
c- FORCE: Member-end f orces are 
- 
output to allow for 
the calculation of bending moment, shearing 
and axial forces for design pur poses. 
4.2.1 STIFFNESS MATRIX EQUATIONS 
The program was modified further to incorporate the 
ef f ect of the semi-rigidity of the connections. This was 
acheived by replacing the member stiffness matrix in 
subroutine STIFFB by the matrix obtained from the 
following: 
Consider the member in figure 4.2 [48] with springs at 
each end to simulate the semi-rigid behavior: 
ZAB ZBA 
UAB J UBA 
K. A 
VAB VBA" 
Fig. 4.2 
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DATA 
Input data defining geometry, loading, 
I 
boundary conditions and material properties 
STIFFA 
NDOFN =I 
Evaluate the member stiffness 
matrices in turn for an axial 
bar problem 
STIFFB 
NDOFN=2 Evaluate the member stiff ncss 
matrices in turn for a pin-jointed 
framework 
ASSEMB 
Assemble the element loads and stiff nesses to 
FRAME 
give the global stiffness matrix and load vector 
GREDUC 
Reduce the resulting system of simultaneous 
equations to an upper triangular form by 
direct Gaussian elimination 
BAKSUB 
Solve for all the unknowns (displacements or 
reactions) systcmatically by backsubstitution 
I 
FORCE 
Compute the force in each member 
RESULT 
Output the results 
Fig. 4.3 
Program organization for pinned-jointed 
frameworks, Hinton [24] 
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The spring constants of the connections aVe K, and K,, 
defined as the moments required to produce a unit rotation 
of the respective connection (Nm/rad). 
let: 
246 
EIZ 
SK 
.R 
2+ 
6EIZ 
SKr 
11 2C9-1 
aß-i 
P-2 
ap-1 
'XI - 
13 
12 a-2 
UP-1 
14 20-1 
ap-1 
;L6= 12 - 
Dimensionless stiffness coefficients 
6a 
ap-1 
K2 ý6 
ap-1 
K3 6p 
ap-1 
K4 = KI + K2 
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K5 = K2 + K3 
s2 Ax 
lz 
K6 = K4 + K5 
(s=1 ength ) 
one member contribution to stiffness matrix 
r0 
0 Y'6 
EIz 
0 SK4 
s3 
-r 0 
0- K6 
0 SK5 
SK4 0 
2K s0 
0r 
SK4 0 
2 K. s2 
0 0 
- K6 SKS 
SK4 2K s2 
0 0 
K6 -SK 
.9 
SK5 2K s3 
(4.1) 
Figure 4.5 shows the matrix used after transformation. 
4.2.2 LOAD FUNCTIONS 
Load functions were also introduced into the program 
to take into consideration the effect of the joints 
stiffesses on the transfered shear, moment and rotation 
from element loadings onto the connection (47]. 
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Let: Pxt Py = Concentrated loads (N) 
p, j py = Intensities of distributed 
loads (N/m). 
Q2 Applied couple (N. m) 
s= Length 
m= a/s n- b/s 
4.2.2.1 CONCENTRATED LOADS 
The reactions transferred to the joints due to a 
concentrated load at a given distance from the support 
are as follows: 
tb 
I+ 
ZAB PX ZBA 
U'. 
ý, i 
'* 
P, 
* 
c C&A 
4-A 
VA13 VBA 
UA =n Pjr (4.2) 
VA =n(1+ mn; L ýs + 
m2l, ) Py (4.3) 
ZA = mn ( nl, + M12 ) SPy (4.4) 
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4.2.2.2 MOMENT LOAD 
The reactions transferred to the joints due to a 
couple applied at a given distance from the support are as 
follows: 
aL 
ZAB ZBA 
VAB Qz UBA 
A 
V. 
s 
VBA 
UA = (4.5) 
VA = --I [1+n(2 -3n m (3 -3m) 16 3 QZ (4.6) S 
ZA =-[n( 2-3n ) 11 - M( 2-3m 
) 12 3 Oz (4.7) 
4.2.2.3 UNIFORM LOAD 
The reactions transferred to the joints due to a 
uniform load applied along the element are as follows : 
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ZAB py ZBA 
TJAB I 
'I 'I 
IPXI, l U 
BA 
"'j, 
A 
P. - 
B 
VAB 
s 
VBA 
(4.8) 
VA ="(6+ 
15 + 16 P-V (4.9) 
12- 
ZA -4 
1( 
11 + 12 ) S2 py (4.10) 
12 
4.2.2.4 TRIANGULAR LOAD 
The reactions tr ansferred to the joints due to a 
triangular load applied along the element are as follows : 
py 
71 AB 
ZBA 
UAB UBA 
A 
VAB VBA 
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1' UA =7 SPX 
VA= 1 [10 +215+3163 spy (4.12) 60 
ZA = -! ( 211 + 
312 ) . 92 py (4.13) 6, 
Three additional subroutines written by the author 
were also added to the program. Subroutine BEAM for the 
design of beams as per BS 5950 section 2.5.1, subroutine 
COLUMN for the design of columns as per BS 5950 sections 
2.4.1 and 2.5.2, and subroutine DATFIL for the updating of 
the input data file interactively on the screen. 
4.2.3 BEAM DESIGN 
Beam design is performed in subroutine BEAM. Assuming 
the section is compact and knowing the maximum ultimate 
moment from the frame analysis, The required plastic 
section modulus is calculated by dividing this moment by 
the yield stress. A suitable section is then chosen from 
the UB table after checks on weights and deflections have 
been performed. The beam deflection check is performed 
using the working loads according to the following 
equation: 
M, BMIL 4M2L [X3- 12 )X2+ 12M' X+L 3- AX (2L+ 
4M 
--I 24EI WL WL www 
Where: 
M, is the larger end moment and M. is the smaller. 
W is the uniform load intensity. 
52 
L is the total length. 
x is the distance from the left where the deflection 
is required . 
The UB table is listed in appendix D. 
4.2.4 COLUMN DESIGN 
The column plastic design process is performed in 
subroutine COLUMN using the ultimate loads and having a 
moment given by the partial fixity analysis but not less 
then the eccentricity moment at l0cm from the face of the 
column flange. The columns were designed to comply with BS 
5950 section 4.8, where the following relationship has to 
be satisfied, assuming compact sectionsl no buckling about 
the major axis of the section and no sway: 
Local capacity check: 
M 
x 
MZX 
14. = column larger end moment 2: eccentricity moment. 
Mrx=(1-2.5n2)SxPy for F0.2AgPy 
Mr 
x=1.125(1-n)SxPy 
for F'>0.2A gpy 
n= 
F 
AgPy 
Where S. is the plastic modulust F is the axial load, 
A. is the gross area and P. is the yield stress. 
Overall buckling check (exact approach)_L 
mx 
:9 max 
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where: 
m=0.57+ 0.333+ 0.10B 
2 >- 0.43 B=min. moment/max. moment 
M. = maximum buckling moment about the major axis in the 
presence of axial load, which is the lesser of: 
(, _ 
F 
mcx - 
PCX 
(1+ 0.5 
PCX 
or F 
p 
CY 
M.., Pý., 4, and Pcy are defined in the standard and given in 
appendix A. 
4.2.4.1 STABILITY COEFFICIENTS AND EFFECTIVE 
LENGTH 
Since the connection is semi-rigid, the effective 
length of the column element is not simply def ined as it 
would be in normal design. This length has to be computed 
using the stability analysis discussed in chapter two. Tuma 
[48] published a stability coefficients table (table 4.1) 
f or an element with springs at each end. These stability 
coefficients (C) are given in terms of the rotational 
spring stif f nesses. once the coef f icient C of an element is 
known, its effective length will also be known. 
The following member has linear rotational springs at 
each end [48] : 
kOL 
I= ete 
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where : 
= 
ke, 
' 
1 
Ei 
AR 
= 
kg., 
EI 
with angular spring constants : 
kOL j ke. (IV. M) 
given that the stability coefficient is analogous to the 
buckling shape, the critical load is as follows: 
Ncz =C 
Ar- Ncz = 
79 Ei 
L2 (aL) 
which implies that : 
Ic Cl = 
a2 Fc 
Knowing the value a, the ef f ective length of the member 
will be known (aL). 
TABLE 4.1 
Stability coefficients C 
Coefficient C 
0 0.1 0.2 0.5 1 2 5 10 20 50 
0 9*87 10.63 11.29 12.89 14.67 16.56 * 18.40 19.27 1 9.71 19.98 2o. 19 
0.1 10: 63 11.42 12.11 13.76 15.60 17.56 19.54 20.43 20.88 21.16 21.34 
0.2 11.29 12.11 12.82 14.59 16.48 18.49 20.52 21.44 21.90 22.28 22.47 
0.5 12.89 13.76 14.59 16.48 18.58 20.88 23.34 24.11 24.60 25.00 25.20 
1 14.67 15.60 16.48 18-58 20.97 23.52 26.11 27.14 27.77 28.09 28.41 
2 16.56 17.56 18.49 20.88 23.52 26.42 29.38 30.69 31.36 31.81 32.04 
5 18.40 19.54 20.52 23.34 26.10 29.38 32.83 34.34 35.05 35.52 35.88 
10 19.27 20.43 21.44 24.11 27.14 . 30.69 34.34 35.89 36.72 37.21 37.58 
20 19.71 20.88 21.90 24.60 27.77 31.36 35.05 36.72 37.57 38.19 38.56 
50 19.98 21.16 22.28 25.00 23.09 31.81 35.52 - 37.21 38.19 38.69 39.06 
as 1 20.19 21.34 22.47 
25.20 28.41 32.04 35.88 37.58 38.56 39.06 , 
39.48 
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A complete listing of the modified FORTRAN program is 
found in appendix A. 
4.2.5 ANALYSIS PROCESS 
The iterative procedure using the tangent stiffness 
approach is used since it describes more accurately the 
non-linearity of the M-I curves. The M-0 relationship of 
six types of connections presented by Nethercot (fig. 2.1) 
are used to determine the tangent stiffnesses to be used in 
the analysis. 
4.2.5.1 MOMENT-ROTATION MODELLING 
The different types of connections used in this model 
are referenced by numbers as follows (fig. 2.2): 
1- Rigid connection 
2- Extended end plate 
3- Flush end plate to column web 
4- Flush end plate to column flange 
5- Web and seat cleats 
6- Flange cleats 
7- Web cleats 
8- Hinged connection 
The M-0 curve of each connection is linearly 
represented (f ig. 2.3) using three tangents to the curve to 
represent three stiffness ranges up to yield. The M-I curve 
of the rigid case (1) being the moment axis and the M-t 
curve of the hinged case (8) being the rotation axis. 
The slopes of these tangents and their y-intersects 
are calculated to find the tangential stiffnesses and the 
residual moments respectively. 
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Tables 4.2,4.3 and 4.4 list the computed tangent 
stiffnesses, the residual moments, and the transition 
moments at the intersection points of the stiffness ranges. 
TABLE 4.2 
Tangent stiffnesses 
Connection type El KZ El 
1 rigid 00 co cc 
2 1#280,000.0 393,939.0 130#435.0 
3 2jOOOjOOO. O 333,333.0 74,074.0 
4 1,350,000.0 130,000.0 42,857.0 
5 812,500.0 104p839.0 46,154.0 
6 11000,000.0 91,837.0 24,138.0 
7 666,666.0 50,633.0 12#698.0 
8 hinged 0.0 0.0 0.0 
Connection typ e Ki 
2 0.0 23.50 37.48 
3 0.0 26.77 38.60 
4 0.0 12.20 17.41 
5 0.0 5.66 9.79 
6 0.0 5.45, 9.20 
7 0.0 1.84 3.42 
. 
TABLE 4.4 
Trgnsition moments (KN-m) 
Connection-tvpg 
2 32.00 45.00 
3 32.00 42.00 
4 13.00 20.00 
5 6.50 13.00 
6 6.00 10.50 
7 2.00 4.00 
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Due to the fact that these tabulated values are 
dependent on the actual connection design, a multiplier 
factor is introduced (connection factor) to relate the 
moment M to the ultimate moment M. of the connection. Since 
the actual connection can not be designed till after the 
analysis where the connection factor is needed,, a first 
analysis had to be perf ormed to serve as a base for the 
calculation of this factor. The initial analysis is carried 
out on the rigid connection case to obtain a base for 
calculating this factor. Once it is found, the tabulated 
moment values are multiplied by it and a final analysis and 
design is carried out. 
The connection factor is found by dividing the 
smallest plastic moment of the beam or the column section 
obtained from the initial analysis of the rigid connection 
case by the highest moment on the M-0 curves in figure 2.1 
( which is 60 kN. m). So if the smallest M. 7-72-02 kN. m the 
connection factor = 72.02/60 = 1.2 
Curve f itting f unctions have been f ormulated by the 
author for each M-0 curve. These functions are not used in 
the analysis process because they would increase 
dramatically the number of iteration needed in the analysis 
and at the same time give the same results. They are used 
however to determine the rotation 0 for a computed moment. 
A list of these functions is provided below (the 
connections are referred numerically by numbers): 
Let M represent the moment &6 the rotation 
M= 18.88 00.421318 
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3- M= 22.71 60.3362 (4.16), 
4- M= 12.22 ()0.2563 (4.17) 
5- M=5.93 60.3834 (4.18) 
M=9 .75 
00 '15'59 (4.19) 
7- M=2.31 ()0.3234 (4.20) 
4.2.5.2 ITERATIVE PROCESS 
The initial parameter required in this iterative 
process is the type of connection to be used, which should 
be one of the eight types mentioned in 4.2.5.1. once this 
is known, the value of the tangent stif f ness of region 1 
(f ig. 4.7) of the appropriate M-D curve is used as an 
initial value for the rotational spring stiffness and 
Y-SBR 0f the model frame in figure 4.6. 
The spring attached to the beam element is used to 
represent the flexibility of the connection with the column 
top spring being given an infinite rigidity. 
Initial starting values for the areas and inertias of 
the beam and the column elements are for those 
corresponding to the smallest sections in the Universal 
beam and column section tables (appendix D). The moduli of 
elasticity,, Ec and E,, and the coordinates of the joints are 
starting constants that are input by the designer and will 
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remain constant throughout the iteration and design 
process. 
koc 
Fix 
kOBL 
EBAB 
k () 13R 
f kocp L f, koCL BL 
u w 
kocp 
Fix 
Fig. 4.6 
Model frame with springs 
at the end of each element 
An initial iteration, following the analysis process 
illustrated in figure 4.7, will result in the design of a 
beam and column section. The new beam inertia is compared 
to the starting inertia and if the difference is more than 
1%, the new beam and column areas and inertias are used to 
perf orm another analysis. This iteration process continues 
until the 1% difference criteria is met. At this stage the 
moments found at the joints are compared to the transition 
moments in table 4.4 of the appropriate connection type. 
This comparison will determine the new stiffness region on 
the M-0 curve (fig. 4.7). Region 1 is for a moment less or 
equal to Mc,,, region 2 is f or a moment greater than Mc, and 
less or equal to Mc,, and region 3 is f or a moment greater 
than Mc2. The new tangent stiffness value of that region is 
used to perform another iteration after the appropriate 
residual moment from table 4.3 is added to the moments on 
the beam-column joints. 
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I 
The iterative process will continue until two 
consecutive iterations lead to the same region (or same 
stiffness). The beam and column sections obtained are then 
considered to be the final result of the analysis. 
CONNECT 
A 
M 
MC2 
M3 
MCI 
M2 
02 
Typical M-1) curve 
for a connection type 
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Fig. 4.7 
Iterative process diagram 
4.2.6 INPUT & OUTPUT FILES 
There are seven data f iles that are read during the 
execution process. Listings are f ound in appendix D. Six of 
these files contain beam and column section properties and 
M-Iý curve data. They are as follows: 
BSECMOD. DAT Universal beam section properties 
CCOEF. DAT Stability coefficients 
COLP. DAT Universal column section properties 
CRITMOM. DAT Transitional moments 
TANSTIF. DAT Tangent stiffnesses 
TAMMOM. DAT Residual moments 
The seventh data file (EXP3-DAT) contains the 
geometrical and material properties, loadings and boundary 
conditions of the f rame to be analysed. This f ile can be 
edited from DOS using a text editor, or from screen prompts 
during the execution process. A typical listing of the data 
file of figure 4.8 is given below. 
9.6 kN/m 
4.2 kN 
Fig. 4.8 
Sample frame 
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Fix 10 m Fix +, I. 
line 1 25 
line 2 4 33 2 
line 3 1 21000.00 32.30 2356 . 00 
line 4 2 21000.00 29.80 1263 . 00 
line 5 1 12 2 . 100E+32 . 100E+32 
line 6 2 23 11 . 100E+32. . 100E+32 
line 7 3 34 2 . 100E+32 . 100E+32 
line 8 1 0.00 0.00 
line 9 2 0.00 400.00 
line 10 3 1000.00 400.00 
line 11 4 1000.00 0.00 
line 12 1- 10 101 0 
line 13 3 1 0* 000 0 
line 14 4 10 101 0 
line 15 4 00- 0 
line 16 2 
line 17 1 4 0.042 0.00 Oý -400.00 
line 18 2 -3 0.00 -0.096 0 0.00 
line 19 2 43 1 43 
line 20 6 2 
line 21 1.13 
line 22 0 
line 1: Frame number 
line 2: Number of joints (Integer), number of 
elements (I), number of restrained boundary 
joints (supports) (I), number of materials used 
(usually 2. for beams and for columns) 
line 3-4: (Material properties): material number (I), 
modulus of elasticity (real or F), cross- 
section area (F) , inertia (F) . (The starting area 
and inertia are for the smallest section in the 
tables. ) 
line 5-7: (Member definitions and spring stiffnesses): 
member number (I), left side joint number (I), 
right side joint number (I) . material number used 
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lef t side rotational stif f ness (F) , right 
side rotational stiffness (F). (The starting 
stiffnesses are usually infinit. ) 
line 8-11: (Coordinates of joints, cm): 
joint number (I), x-ord (F), y-ord (F) 
line 12-14: (Fixity conditions and prescribed 
displacement and rotation values for each 
degree of freedom): -joint number 
(I),, x- 
restraint (O=no, 1=yes), x-prescribed 
displacement (F)i y-restraint, y-prescribed 
displacement, moment restraint, prescribed 
rotation. 
line 15: (Joint loadings, a new line for each joint, KN & 
cm): joint number, x-load, y-loadi app. moment. 
(the last line must have the highest joint number 
even if there is no loading supplied to it). 
line 16: Number of, loading conditions on members. 
line 17-18: (Member-loading, KN & cm): 
member number,, loading type number (1: 
concentrated, 2: couple, 3: uniform, 4: 
triangular), x-load, y-load, moment, location 
(from left joint, =0 for uniform load). 
line 19: Beam element number, beam steel grade, column 
element number, column steel grade. 
line 20: Connection type (1 to 8), connection joint 
number. 
line 21: Connection factor 
line 22: Deflection check index (O=No, 1=Yes) 
A typical output file is listed in appendix A. 
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4.3 CONNECTION DESIGN AND DRAUGHTING 
When the analysis process of part A (f ig. 4.1) has 
terminated, the resulting beam and column sizes as well as 
the joint reactive forces are transf erred to part B through 
an ASCII file SIZFIL. TBL where a modular parametric design 
of the connection is performed using a SYNTHESIS Master 
Specsheet and multiple subordinate SPecsheets. 
The design process uses an interactive approach by 
prompting the designer with design options from which to 
choose. The designer's input will dictate the path to be 
followed by this process, during which the designer is not 
allowed to under-design a connection nor to input 
unacceptable data or options. 
User friendly help menus are available at any stage 
during the design process by using the F1 function key on 
the keyboard. Help menu files are listed in appendix E. 
The final drawing of the connection will be the 
superposition of several drawings generated by the 
subordinate Specsheets. The Master Specsheet controls the 
sequence of execution of the subordinate Specsheets as -well 
as the insertion points in the final drawing. For example, 
to generate the drawing in figure 4.9, the drawings a, b, 
c&d in figure 4.10 with variable dimensions are needed. 
After finding the appropriate sizes (values for the 
variables), each of these drawings is rectified to its 
proper dimension and inserted in its proper location, fig. 
4.11. The insertion process, requires that information be 
transferred from one Specsheet to another, and some 
dimensions be hidden dimensions (will be rectified but will 
not appear in the final drawing). This is accomplished 
through the Specsheet programming. 
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B 
Fig. 4.12 
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Part B is a menu driven design process where several 
connection types are available. Two major types are 
provided in this model, beam to beam connections and beam 
to column connections, each of which provides several other 
related options (fig. 4.12). 
4.3.1 CONNECTION DESIGN 
The design of the-connection follows BCSA guidelines, 
based on the recommendations of BS 5950, The appropriate 
checks are as follows: 
BOLTS HOLES 
Clearance holes are 2mm greater than the diameter of 
the bolts up to and including 24mm diameter, and 3MM 
greater than the diameter of the bolts for bolts exeeding 
24mm diameter. 
BOLTS SPACING 
Min spacing : 2.5d (d=bolt nominal diameter) 
Max spacing : 16t or 200mm whichever is the lesser 
(t=thickness of the thinner outside 
element, when exposed to corrosion) 
: 14t (t=thickness of the thinner 
element, when not exposed to corrosion) 
EDGE DISTANCE 
Min distance: 1.4D or 30mm whichever is the 
greater (D=diameter of the hole) 
Max distance: 40mm+4t (t=thickness of the thinner 
outside ply, when exposed to corrosion) 
11tE (t=thickness of ply, all plies 
considered, when not exposed to 
corrosion)- 
E=ý(275/Y) 
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Y=Design st 
=250 N/mm 
2 
=230 N/mm 
2 
=350 N/mm 
2 
=325 N/mm 
2 
, rengt 
Gr4 3 
Gr4 3 
Gr50 
Gr50 
:h of relevant ply 
thickness <= 40mm 
thickness > 40mm 
thickness <= 65mm 
thickness > 65mm 
CROSS-CENTRES DISTANCES 
Min distance: 120mm 
Max distance: 120mm+t (t=web thickness of supported 
beam) 
DOUBLE ANGLES CLEATS 
To have a satisfactory appearance, cleat lengths 
range from: 
Min length: 0.6D (D=depth of the smaller beam, 
single notched end) 
depth between fillets of smaller beam, 
(double notched ends) 
Max length: depth between fillets of smaller beam. 
CHECKS 
The design process depends on the following checks: 
- Capacity of bolt group connecting cleats to 
supporting element: 
Single shear capacity of the bolt P,, =p. A. 
p. = shear stress limit of the bolt 
160 N/sqmm Gr 4.6 
375 N/sqmm Gr 8.8 
As, = shank area if there are no threads in 
the shear plane. 
tensile stress area if threads are 
present in the shear plane 
Bearing capacity of elements Pb=d t, pb 
d= nominal diameter of the bolt 
t, = element thickness 
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bearing strength of the element 
460 N/mm2 Gr 43 
= 550 N/MM2 Gr 50 
When edge distance /2d < 1, the governing bearing 
capacity is the smaller capacity times edge distance/2d 
(d=nom. dia of the bolt) to allow for the fact that the top 
row of bolts are less effective than the remainder for 
small edge distances. 
The required number of bolts=shear force/governing 
capacity. 
Capacity of bolt group connecting the cleats to the 
web of the supported beam. 
Moment = shear x backmark 
Bolt load= ý((force from induced moment)2 
+ (force from vertical shear)2)' 
The bolt is subject to an edge distance in the 
direction of the load e=edge distance x (bolt 
load/ (force from vertical shear)). 
Double shear capacity of bolt =2x single 
shear capacity. 
Bearing capacity of the angle cleats P. ý=d t, pb or 
Pý=1/2 e t, pb if the edge distance in the 
direction of the load (e) is less than twice the 
nominal diameter of the bolt. d, t., 't Pb are as 
specified previously. 
Bearing capacity of the supporting element 
P,, =d t. p6 or P, ý=1/2 e t. p. if e<2d. 
The governing capacity is the smaller capacity x e/2d 
if e<2d. 
The required number of bolts=shear force/governing 
capacity. 
- shear capacity of the angle cleats 
P, ý=O. 6 py A 
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In resisting shear loading the angle 
cleat is assumed to behave in a similar 
manner to a plate, therefore the shear 
area A is taken as 0.9 k. 
A, = net area of the section 
= gross area - 
py= design stren, 
= 275 N/mm2 for 
= 265 N/MM2 
for 
P. should be greater than 
area or noies 
gth of cleat 
thickness<=15mm 
thickness> 15mm 
the shear force. 
- Moment capacity of the angle cleats 
H. = PY Z. 
Z, = elastic modulus 
= (gross inertia of cleat -inertia 
removed because of holes )/N 
N= length of the cleat section /2 
Py= design strength of cleats 
Mc should be greater than the induced moment. 
-Local shear capacity of the supported beam web at 
the section through the bolts holes. 
In case of a beam with single or double 
notched ends the effective depth of-Web 
resisting shear is d, = dj + 2.5d 
d, = the vertical dimension,, on the 
compression side of the beam, 
from the horizontal edge of the 
notch to the center of the 
furthermost bolt. 
d= the nominal diameter of the bolt. 
In resisting shear loading, the local area of 
beam web is assumed to behave in a similar way to 
a plate, Therefore shear capacity is P, =0.6 py A 
P, should be greater than the shear force. 
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Shear and moment capacities of reduced beam 
section at the end of the notch. 
Bending moment = shear force x the horizontal 
dimension from face of cleats 
to end of notch. 
Shear and moment capacities are taken from 
tabulated values. For 140mm. and 210mm deep web 
sections these are based on design strengths of 
275 and 355 N/mm2 for grade 43 and 50 steel 
respectively. For sections 280mm. to 770mm in 
. 
depth, design strengths of 265 and 340 N/mm' for 
grade 43 and 50 steel respectively are used. 
Stability requirements: 
W<= b. +24t, for single notched end Gr 43 beam 
W<= b. +15t, for double notched end Gr 43 beam 
W<= b, +20t, for single notched end Gr 50 beam 
W<= b, +13t, for double notched end Gr 50 beam 
W= the dimension f rom f ace of cleat to 
end of notch. 
b. 7 angle backmark. 
t, = beam web thickness. 
Available shear capacity should be greater than 
the shear force. 
Available moment capacity should be greater than 
the bending moment. 
NOTEL Angle cleat connections in this design process need 
not be checked for failure by block shear tear-out. 
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4.3.2 BEAM TO BEAM CONNECTIONS 
The beam to beam connections are subdivided in this 
model into two types: beam to beam single connection and 
beam to beam double connection (fig. 4912). 
The major complication encountered in the drawing of 
this type of connection were the beam notches, especially 
the lower notch, because in some cases this does not exist. 
This problem was overcome through "zero" dimensioning. The 
variable dimensions of the lower notch, or any part of the 
drawing, when given a zero value, will disappear from the 
final drawing. 
The menu file for this type of connection CONNECT1. DEZ 
and the help menu file CONNECT1. HLP are listed in 
appendices B and E respectively. 
4.3.2.1 BEAM TO BEAM SINGLE CONNECTION 
To design and draw a beam to beam single connection, 
the following Specsheets and relating drawings and tables 
were created by the author: 2 menu Specsheets ,a master 
Specsheet, 14 subordinate Specsheets, 8 drawing DXF files 
and 7 data table files (fig. 4.13). The listings of these 
files are found in appendices B (Specsheets) and D (tables) 
The file name-extensions DEZ,, DXF and TBL refer to 
design sheets, DXF files and table files respectively. 
The function of each Specsheet, its flowchart and its 
relating DXF and table files are listed below. A flowchart 
listing is provided in f igure 4.14. The listings of the 
. DEZ files are in appendix B while those of the TBL files 
are in appendix D. 
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Beam to beam single connection 
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BTBS, DXF 
BOLTCIR. DXF ARE DIM 
DRAWINGS 
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CLEATCHK. DEZ 
SECTCHK. DEZ r-IMOMCAPS. TBL 
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Fig. 4.13 
Beam to beam design Specsheets 
Design hierarchy 
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FLOWCHART DESIGN SHEETS NUMBERS 
CONNECT. DEZ (10 BTBS. DEZ 
BTBSCIIN, DEZ 
(-ToBE. 
DEZ 
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UBELEV1. DEZ 
ANGELEV1. DEZ 
9ØEL. 
DEZ 
BOLTELEV. DEZ 
ØsHEAR, 
DEZ 
®TsEc. 
DEZ 
®SHEAR. 
DEZ 
(13 H DBLITER. DEZ I 
(14 H CLEATCHK. DEZ I 
TGHK. DEZ 
®ERPLN. 
DEZ 
(17 
H BOTPV1. DEZ ] 
Fig. 4.14 
Flowcharts numbers 
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DesigLn sheets 
CONNECT. DEZ Menu Specsheet where the designer can 
choose from several design options (fig. 4.15). 
BTBSCON. DEZ Master Specsheet that runs BEAMTOBE. DEZ 
then BTOPV1. DEZ (fig. 4.15). 
BEAHTOBE. DEZ Master Specsheet for running all other 
Specsheets in a certain hierarchy. Controls the 
flow of basic information between, subordinate 
Specsheets and controls the insertion points of 
the subordinate drawings in the final drawing 
relative to each other (fig. 4.16). 
UBCROSS1. DEZ Specsheet for prompting the 
designer for the supporting beam UB size and 
grade (or reads them from the file 
SIZFIL. TBL, generated from part A,, if 
applicable). Searches for the relevant data in 
table UBEAMS. TBL. Rectifies the drawing DXF file 
UBCROSS. DXF to create a drawing of the supporting 
beam section and its appropriate dimensions (fig. 
4.17). 
UBELEV1. DEZ Specsheet for prompting the 
designer for the supporting beam UB size and 
grade (or reads them from the file SIZFIL. TBL if 
applicable). Searches for the relevant data in 
table UBEAMS. TBL. Rectifies the drawing DXF file 
UBELEV. DXF to create the drawing of the supported 
beam elevation and its appropriate dimensions 
(fig. 4.17). 
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FLOWCHART FLOWCHART 
CONNECT. DEZ BTBSCIIN. DEZ 
Fig. 4.15 
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FLOWCHART 
BEAMTOBEXEZ 
Fig. 4.16 
so 
ANGELEV1. DEZ Specsheet for prompting the 
designer for the angle cleat size and grade 
(after providing a recommended size). 
Searches for the relevant data in table 
ANGLES. TBL. Rectifies the DXF drawing file 
ANGELEV. DXF to create the drawing of the 
angle cleats and their appropriate 
dimensions (fig. 4.18). 
BTBSEL. DEZ Specsheet for prompting the 
designer for bolt sizes, grades, and other 
relevant information on bolt groups 
connecting cleats to the web of supporting beam. 
The program will search in table BSPACING. TBL and 
prompt the designer with the recommended sizes, 
minimum and maximum dimensions. This specsheet 
also executes the subordinate Specsheets 
SINSHEAR. DEZ and BOLTELEV. DEZ. These provide the 
designer with appropriate messages and warnings 
relevant to the design process and prompt him 
with the required information in case of a check 
failure enabling him to restart the process. The 
DXF drawing file BTBSEL. DXF is rectified to 
create the dimensions of the bolt group 
connecting cleats to web of supporting beam (fig. 
4.19-4.22). 
SINSHEAR. DEZ Specsheet for calculating the 
single shear capacity of bolt group 
connecting the cleats to the web of the 
supporting beam. It searches tables STREN. TBL and 
BAREA. TBL for relevant data (fig. 4.23). 
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I ETD =11 
BOLTELEV. DEZ Specsheet for rectifying the DXF 
drawing file BOLTELEV. DXF to create the drawing 
of the bolt elevation (fig. 4.17). 
BTBS. DEZ Specsheet for prompting the designer for 
bolt sizes, grades, and other relevant 
information on the bolt group connecting the 
cleats to the web of the supported beam. The 
program will search in table BSPACING. TBL and 
prompt the designer with the recommended 
sizes, minimum and maximum dimensions. This 
specsheet also executes The subordinate 
Specsheets DBLSHEAR. DEZ, DBLITER. DEZ and 
BOLTSEC. DEZ. These provide the designer with 
appropriate messages andwarnings relevant to the 
design process and prompt him with the required 
information in case of a check failure enabling 
him to restart the process. The DXF drawing file 
BTBS. DXF is rectified to create the dimensions of 
the bolt group connecting cleats to web of 
supported beam (fig. 4.24-4.26). 
DBLSHEAR. DEZ Specsheet for calculating the 
double shear capacity of the bolt group 
connecting cleats to web of the supported 
beam, having searched tables STREN. TBL and 
BAREA-TBL for relevant data. It also executes the 
subordinate Specsheet DBLITER. DEZ (fig. 4.27- 
4.28). 
BOLTSEC. DEZ Specsheet for rectifying the DXF 
drawing file BOLTCIR-DXF (or BOLTSEC. DXF) to 
create the drawing of the bolt section (fig. 
4.17). 
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DBLITER. DEZ Specsheet for iterating the double 
shear capacity of the bolt group connecting the 
cleats to the web of the supported beam af ter 
increasing the number of bolts in case of a check 
failure (fig. 4.29). 
CLEATCHK. DEZ Specsheet f or checking the shear and 
moment capacities of the angle cleats (fig. 4.30). 
SECTCHK. DEZ Specsheet for checking the local 
shear capacity of the supported beam web at the 
section through the bolts holes, and the shear 
and moment capacities of the reduced beam section 
at the end of the notch, having searched tables 
MOMCAPS. TBL and MOMCAPD. TBL for relevant data. It 
also executes Subordinate Specsheet INTERPLN. DEZ 
(fig. 4.31-4.32). 
INTERPLN. DEZ Specsheet for performing linear 
interpolations between values read from table 
MOMCAPD. TBL (fig. 4.33). 
BTOPV1. DEZ Specsheet for rectifying the DXF 
drawing file BTOPV. DXF to create the top view of 
the final connection drawing (fig. 4.34). 
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DXF drawing files 
UBCROSS. DXF Beam section with 
dimensions (fig. 4.35). 
variable 
UBELEV. DXF 
ANGELEV. DXF 
Beam elevation with 
dimensions (fig. 4.35). 
Angle elevation with 
dimensions (fig. 4.36). 
BOLTELEV. DXF Bolt elevation with 
dimensions (fig. 4.37). 
BOLTCIR. DXF Bolt section with 
(BOLTSEC. DXF) dimensions (fig. 4.37). 
variable 
varia e 
variable 
variable 
BTOPV. DXF connection top view with variable 
dimensions (fig. 4.38). 
BTBSEL. DXF Dimensions for the bolt group 
connecting the cleats to the web of 
supporting beam (fig. 4.36). 
BTBS. DXF Dimensions for the bolt group 
connecting the cleats to the web of 
supported beam (fig. 4.36). 
UBEAMS. TBL Universal beam dimensions. 
ANGLES. TBL Angle dimensions. 
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[Wý2 
BSPACING. TBL Spacing of 
recommended 
respect to 
lengths. 
STREN. TBL Shear and 
bolts and coi 
holes in angles and 
bolt diameters with 
angles nominal leg 
bearing strengths of 
nnected parts. 
BAREA. TBL Bolts shank and tensile stress 
areas. 
MOMCAPS. TBL Moment and shear capacities for 
beams with single notched ends. 
HOMCAPD. TBL Moment and shear capacities for 
beams with double notched ends. 
The help menu f ile for this type of connection is 
BEAMTOBE. HLP and its listing is found in appendix E. 
Figures 4.39,4.401 4.41 show typical final beam to 
beam connection drawings. 
4.3.2.2 BEAM TO BEAM DOUBLE CONNECTION 
only the drawing phaseýof this type of connection has 
been developed. The design phase will use the same design 
sheets as for the beam to beam single connection 
(BTBSEL. DEZt BTBS. DEZ and DBLSHEAR. DEZ). However, the 
SINSHEAR-DEZ Specsheet executed by BTBSEL. DEZ would be 
replaced by an equivalent DBLSHEAR. DEZ. 
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Figure 4.42 shows the Specheets used, and figures 4.43 
and 4.44 show the additional DXF drawing files. The 
listings of the design Specsheet files are in appendix B. 
The help menu f ile for this type of connection is 
LRBTB. HLP and its listing is in appendix E. 
4.4.3 BEAM TO COLUMN CONNECTIONS 
The beam to column connections are subdivided in this 
model into five types: 
1- End plate connection 
2- Beam to column cleat connection 
3- Beam supported on column connection 
4- Single beam to column angle seat connection 
5- Double beam to column angle seat connection 
Only the first two types have been fully developed 
(ie: design and drawing). The end plate connection 
represents a rigid type, and the beam to column cleat 
connection represents a flexible type. only the drawing 
phase of the remaining three types have been undertaken. 
The menu Specsheet file for the beam to column 
connection CONNECT2. DEZ and its help menu file CONNECT2. HLP 
are listed in appendices B and E respectively. 
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4.3.3.1 RIGID END PLATE CONNECTION 
An end plate connection (where a plate is welded to 
the supported beam and bolted to the supporting column) is 
considered to, be the closest to the rigid type of 
connection of the five types considered. If the designer 
chooses the rigid case (case 1) in part A of the analysis, 
the results (beam and column sizes and shear) would be 
transferred directly to this type through the table file 
SIZFIL. TBL (appendix D),, and a design of the connection 
would be performed interactively to produce a final drawing 
of the joint. The Specsheet file RIGCON. DEZ is executed 
automatically (or through the menu file CONNECT2. DEZ). 
The design and drawing of this connection involves 1 
menu Specsheet, 1 Master Specsheet, 7 subordinate 
Specsheets, 5 DXF drawing files and 6 data tables files 
(fig. 4.45), which are as follows: , 
CONNECT2. DEZ Menu Specsheet where the designer can 
choose one of the five beam to column connection 
types mentioned previously. 
RIGCON. DEZ Master Specsheet for executing all 
other Specsheets in a certain hierarchy. This 
controls the flow of basic information between 
subordinate Specsheets and the insertion points 
of the subordinate drawings relative to each 
other in the final drawing. 
UBELEV1. DEZ (same as per section 4.3.2.1) 
UCOLUNN. DEZ Specsheet for prompting the designer 
for the column size (or reads it from the file 
115 
SIZFIL. TBL). It searches for the relevant data in 
the table UCOLUMN. TBL. The DXF drawing file 
UCOLUMN. DXF is rectified to create the drawing of 
the column elevation and its appropriate 
dimensions. 
RBTCBG. DEZ Same as BTBSEL. DEZ (as per section 
4.3.2.1). It executes the subordinate Specsheet 
RSSHEAR. DEZ (instead of SINSHEAR. DEZ). 
BOLTELEV. DEZ (same as per section 4.3.2.1) 
RSSHEAR. DEZ Same as SINSHEAR. DEZ (as per section 
4.3.2.1) but the information is transferred to 
and from different subordinate Specsheets. 
PLATE. DEZ Specsheet for rectifying the DXF 
drawing file PLATE. DXF to create the drawing of 
the plate in elevation and its appropriate 
dimensions. 
The Specsheet files are listed in appendix B. 
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End plate connection 
RIGCON. DEZ 
UBELEV1, DEZ 
UBELEV, DXF 
UCOLUMN. DEZ 
UCOLUMN. DXF 
CONNECT2. DEZ 
I SIZFIL. TBL I 
I UBEAMS, TBL I 
UCOLUMN. TBL 
RBTCBG. DEZ 
BTBSEL. DEXF 
BOLTELEV. DEZ 
BOLTELEV, DXF 
RSSHEAR, DEZ 
PLATECHK, DEZ 
, PLATE, DEZ 
VL 
PLATE. DXF PL 
IBSPACING, TBLI 
I STREN, TBL I 
I BAREA. TBL I 
Fig. 4.45 
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DXF drawing files 
UBELEV. DXF 
UCOLUNN. DXF 
BOLTELEV. DXF 
BTBSEL. DXF 
(as per section 4.3.2.1) 
Column elevation drawing with 
variable dimensions (fig. 4.46). 
(as per section 4.3.2.1) 
(as per section 4.3.2.1) 
PLATE. DXF Connection end plate drawing with 
variable dimensions (fig. 4.47). 
Table f iles 
SIZFIL. TBL Beam to column sizes and grades, 
connection type and shear force obtained from the 
frame analysis in part A. This file is created by 
the FORTRAN program. 
UBEAMS. TBL (as per section 4.3.2.1) 
UCOLUNN. TBL Universal column dimensions. 
BSAPCING. TBL (as per section 4.3.2.1) 
STREN. TBL (as per section 4.3.2.1) 
BAREA. TBL (as per section 4.3.2.1) 
These table files are listed in appendix D. 
A typical final result output drawing of the designed 
connection is found in figure 4.48. 
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Beam to column cleat connection 
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4.3.3.2 BEAM TO COLUMN CLEAT CONNECTION 
The beam to column cleat connection has been f ully 
developed in this model (design and drawing) and utilises 
1 menu Specsheet, 1 Master Specsheet, 14 subordinate 
Specsheets, 8 DXF drawing files and 9 data tables files 
(fig. 4.49) which are as follows: 
CONNECT2. DEZ (as per section 4.3.3.1) 
BTCCON. DEZ Master Specsheet for executing all 
other Specsheets in a certain hierarchy. It 
controls the flow of basic information between 
subordinate Specsheets and the insertion points 
of the subordinate drawings relative to each 
other in the final drawing. 
UBELEV1. DEZ (as per section 4.3.2.1) 
UCOLUNN. DEZ (as per section 4.3.3.1) 
ANGELEV1. DEZ (as per section 4.3-2-1) 
BTCBG. DEZ Same as BTBSEL. DEZ (as per section 
4.3.2.1). It executes the subordinate Specsheet 
SSHEARCL. DEZ (instead of SINSHEAR. DEZ). 
BOLTELEV. DEZ (as per section 4.3.2.1) 
SSHEARCL. DEZ Same as SINSHEAR. DEZ (as per section 
4.3-2-1) but the information is transferred to 
and from different subordinate Specsheets. 
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BTCBB. DEZ Same as BTBS. DEZ (as per section 
4.3.2.1). It executes the subordinate Specsheet 
DSHEARCL. DEZ (instead of DBLSHEAR. DEZ). 
BOLTSEC. DEZ (as per section 4.3.2.1) 
DSHEARCL. DEZ Same as DBLSHEAR. DEZ (as per section 
4.3.2.1) but the information is transferred to 
and from different subordinate Specsheets. 
DBITER1. DEZ Same as DBLITER. DEZ (as per section 
4.3.2.1) but the information is transferred to 
and from different subordinate Specsheets. 
11 
CLEATCHK-DEZ (as per section 4.3.2.1) 
SECTCHK2. DEZ Same as SECTCHK. DEZ (as per section 
1- 4.3.2.1) with some minor changes. 
INTERPLN. DEZ (as per section 4.3.2-1) 
BTCTOPV. DEZ Specsheet for rectifying the drawing 
f ile BTCTOPV. DXF to create the top view of the 
final connection drawing and its appropriate 
dimensions. 
The Specsheet files are listed in appendix B. 
A typical final drawing of the designed connection is 
found in figure 4.50. 
DxF drawing files 
UBELEV. DXF (as per section 4.3.2.1) 
UCOLUMN. DXF (as per section 4.3.3.1) 
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ANGELEV. DXF (as per section 4.3.2.1) 
BOLTELEV. DXF (as per section 4.3.2.1) 
BOLTCIR. DXF (as per section 4.3.2.1) 
BTBSEL. DXF (as per section 4.3.2.1) 
BTBS. DXF (as per section 4.3.2.1) 
BTCTOPV. DXF Top view of the beam to column 
connection with variable dimensions (fig. 4.51). 
SIZFIL. TBL (as per section 4.3.3.1) 
UBEAMS. TBL (as per section 4.3.2.1) 
UCOLUMM. TBL (as per section 4.3.3.1) 
ANGLES. TBL (as per section 4.3.2.1) 
BSPACING. TBL (as per section 4.3.2.1) 
STREN. TBL (as per section 4.3.2.1) 
BAREA. TBL (as per section 4.3.2.1) 
MOMCAPS. TBL (as per section 4.3.2.1) 
MOMCAPD. TBL (as per section 4.3.2.1) 
The help file BTCCON. HLP is listed in appendix E for 
this type of connection. 
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4.3.3.3 BEAN SUPPORTED ON COLUNN CONNECTION 
Only the drawing phase of this type of connection has 
been developed. The Same Specsheets used in section 4.3.3.2 
can be used in the design phase with minor adjustments to 
the information transfer process. 
The Specsheets used in the drawing phase are found in 
figure 4.52. The DXF drawing files are found in figures 
4.46,4.53 and 4.54. Figures 4.55 and 4.55A show a typical 
final drawing of the connection. 
The Specsheets and the help menu file BSOCOL. HLP for 
this type of connection are listed in appendices B and E 
respectively. 
4.3.3.4 SINGLE BEAM TO COLUNN ANGLE SEAT 
only the drawing phase of this type of connection has 
been developed. The same Specsheets used in section 4.3-3.2 
can be used in the design phase with minor adjustments to 
the information transfer process. 
The Specsheets used in the drawing phase are found in 
f igure 4.56. The DXF drawing f iles are f ound in f igures 
4.35,4.36,4.43,4.46,4.53,4.54 and 4.57. Figures 4.58 
and 4.59 show typical final drawings of the connection. 
The Specsheets and the help menu f ile BTCAS. HLP are 
found in appendices B and E respectively for this type of 
connection. 
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4.3.3.5 DOUBLE BEAM TO COLUMN ANGLE SEATS 
Only the drawing phase of this type of connection has 
been developed. The Same Specsheets used in section 4.3-3.2 
can be used in the design phase with minor adjustments to 
the information transfer process. 
The Specsheets used in the drawing phase are found in 
figure 4.60. The DXF drawing files are found in figures 
4.43,4.46t 4.47,4.53,4.54 and 4.57. Figures 4.61 and 
4.62 show typical final drawings of the connection. 
The Specsheets and the help menu file DBTCAS. HLP are 
listed in appendices B and E respectively for this type of 
connection. 
4.3.3.6 OTHER CONNECTION TYPES NOT CONSIDERED IN 
THIS THESIS 
The Specsheets and DXF drawings used f or connection 
types so far established can be used to develop, design and 
draw other types of connections simply by creating a Master 
Specsheet that executes the required subordinate 
Specsheets. If a new DXF drawing is to be created, a 
Specsheet to rectify it has to be written f or executing 
f rom the master Specsheet and a base point needs to be 
assigned on the drawing to serve as an insertion point on 
the master drawing. 
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CHAPTER FIVE 
5- ANALYSES AND RESULTS 
5.1 INTRODUCTION 
The purpose of this analytical investigation was to 
investigate the structural performance of the eight 
connection types discussed earlier in chapter four and to 
establish which gives the most economical solution in terms 
of the total weight of the structure. In addition the 
primary aim was also to establish design criterion to serve 
as guidelines for the designer. Clearly the approach 
adopted is simplistic and many complicating factors will be 
present but the overall aim was to see in what direction 
this limited study pointed. 
Assumptions had to be made in order to simplify the 
process and eliminate variables that are less influential 
on the whole design process. The analyses were carried out 
on a simple single storey single bay portal frame. Load 
intensity was varied as well as beam span and column 
height. Additional assumptions were made as follows: 
1- The supports were fixed. 
2- No lateral sway was allowed. 
3- the column axial shortening was considered to be 
small and negligible. 
4- Overall geometrical considerations for the 
resulting connection were not taken fully 
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into account (for example in some cases the width 
of the resulting beam flange is greater than the 
width of the column flange). 
5- The beam was subjected only to a downwards 
UDL, and the frame to a horizontal triangular load 
on one side only representing the wind load. 
6- one value of the modulus of elasticity and the 
grade of steel were assumed for all the beam and 
the columns. 
7- A factor of safety of 1.5 was assumed for ultimate 
limit state compared with 1.0 for seviceability as 
a simple approximate representation of the normal 
design process to allow serviceability and ultimate 
limit states to be considered. 
8- Only compact sections were used. Universal columns 
and universal beams were used so they were not 
liable to premature web buckling hence permitting 
plastic analysis. 
5.2 ANALYSES 
Portal f rames with column heights Of 3m and 4m and 
beam spans of 101 20 and 30m have been analysed. The load 
applied to the beams was a uniformly distributed ultimate 
Y kN/ju 
XL? 
U 
S 
U 
I, 
Fix 10,20 and 30m Fix 
Fig. 5.1 
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load with intensities 9.6 kN/m, 14.4 kN/m (1.5 x 9.6) and 
28.8 kN/m (3 x 9.6). One of the columns (the left side 
column) (figure 5.1) was subjected to a triangular wind 
load with a maximum value of 4.2 kN (=C. q. A, were A is 
the area, q is the dynamic pressure which is dependent on 
the wind velocity , topography factor, ground roughness and 
statistical factor, and C is the force coefficient chosen 
to represent typical conditions in the London area). 
Analysis and Design of the beam and columns have been 
carried out for the eight types of connections (figs. 2.1 
and 2.2) using the iterative process explained in chapter 
four. 
_ 
An initial analysis was carried out for each 
connection type. The beam and columns were designed f or 
each side of the frame (since the f rame is not subjected to 
a symmetrical loading leading to unequal moments on the 
columns) to establish the critical column with the larger 
section. The critical column section was then used in a 
second analysis to establish the beam size to be used. A 
second analysis is not necessary if the first analysis and 
design indicate that both columns are of the same size. 
5.3 RESULTS 
5.3.1 BEAM DEFLECTION LINIT NOT APPLIED 
The results of the analyses and design of the frames 
with column heights of 3 and 4m, and beam spans of 10,20 
and 30m are presented in figures 5.2 to 5.7. Each of these 
f igures show the variation of the beam mass, the column 
mass and the total mass of the frame as the beam span and 
column height vary for the eight types of connection. The 
figures also show the beam and column sizes obtained from 
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the analyses,, the stiffness region on the relevant M-4ý 
curve (fig. 2.3) where the connection moment falls, and the 
connection factor that relates the connection moment to the 
Mu value of the connection, as discussed earlier in chapter 
f our. The applied load on the beams is a vertical UDL of 
9.6 kN/m while the horizontal load. on the columns is a 
triangular load with maximum value of 4.2 M. The beam 
deflection is not taken into account in choosing the 
appropriate section. 
For a UDL of 9.6 kN/m and a horizontal triangular 
load of 4.2 kN with the beam span of 10m (fig. 5.2), the 
mass of the beam section remains the same for connection 
types 1 (fixed) to 4; it increases for connection types 5 
and 6 and has the highest value for connection types 7 and 
8 (hinged). The column total mass has the highest value for 
connection types 2 and 3 and remains constant for 
connection types 4 to 8. The same pattern of results is 
obtained when the column height is increased to 4m 
(fig. 5.3). The total mass of the structure is highest for 
connection types 7 and 8 and lowest for connection type 4. 
, 
The results of the analyses and design of the frames 
with the higher,, vertical UDL loads of 14.4 kN/m and 28.8 
kN/m with beam spans of 10,20 and 30m, and column height 
of 3m are presented in figures 5.8 to 5.13. Again the beam 
deflection limits have not been applied. The triangular 
load on the column is kept at 4.2 M. The appropriate 
connection factor was also used in these analyses. 
With increase in the beam span to 20m with the same 
loading conditions (UDL=9.6kN/m, T=4.2kN) (figs. 5.4 and 
5.5), the beam mass still increases and the column total 
mass decreases from connection type 1 to 8 with the, hinged 
type connection (type 8) having the lowest column mass. 
The total mass generally increases from connection type 1 
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to 8, with a minimum value for connection type 
The behavior pattern f or the beam and the columns when 
the beam span is increased to 30m is generally similar to 
that of the beam span of 20m (figs. 5.6 to 5.11) with a 
minimum total mass value obtained for connection types 2 
and 3. With increase in the UDL to 14.4 kN/m and 28.8 iN/m 
with a beam span of 10m and column height of 3m, with the 
horizontal triangular load remaining at 4.2 kN (figs. 5.8 
and 5.11), the beam and column masses behave the same as 
with a UDL of 9.6 kN/m. The total mass has the smallest 
value for connection types 3,5 and 6 with a UDL of 14.4 
kN/m, but it decreases (as opposed to the increase with a 
UDL of 9.6 kN/m) for connection types 1 to 8 with a UDL of 
28.8 kN/m with a minimum value for connection type 4. 
By increasing the beam span to 20 and 30m with UDL 
values of 14.4 and 28.8 kN/m (figs. 5.9,5.10,5.12 and 
5.13), the beam mass increases, column mass decreases and 
total mass is generally lowest for connection types 2 to 4 
which is similar to the results when the UDL was 9.6 kN/m. 
The noticeable variation in these results is the 
increase in the beam mass as the UDL intensity and/or beam 
span increase, which is not proportional to the increase in 
the column mass and is dependent on the connection type 
used. This can be clearly seen in figures 5.2 and 5.4 where 
the beam span increases from lom to 20m for the same load 
intensities. The difference between the beam and column 
mass is more significant in the bigger span. The change in 
beam and column mass with span increase is also not 
proportional for each type of connection. This is also true 
when the UDL intensity on the beam increases from 9.6 kN/m 
to 14.4 kN/m (figs. 5.2 and 5-8). 
An overall discussion of the results is found in 
section 5.4. 
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Beam span 10m. Column 3m 
CONNECTION TYPE SIZES 
(VL-UDL 9.6 kN/m. HL-Tri. 
TOT. SPAN MASS k9 
4.2 kN) Stiffness 
TOT-MASS kq region 
ww-w-mm-mmm 
I BEAM 305 102 25 10 250 
--- 
COLUMN 
------------ 
152 
------- 
152 
---- 
30 
- 
6 
------- 
ISO 
-------- 
430 
------------- --------- 
2 BEAM 305 102 
------- 
25 
-- 
10 250 
--- 
COLUMN 
------------ 
152 
- 
152 30 6 ISO 
------ 
430 
------------- 
2 
--------- 
3 BEAM 
--- --- 
305 
---- 
102 
-------- 
25 
--------- 
10 
-- 
250 
--- 
COLUMN 
----------- 
152 
-------- 
152 
- 
30 6 
----- 
180 
-------- 
430 
------------- 
2 
--------- 
4 BEAM 305 
--- 
102 
-------- 
25 
---- 
10 250 
--- 
COLUMN 
----------- 
152 
------ 
152 23 6 138 
-------- 
388 
------------- 
3 
--------- 
5 BEAM 
-- 
305 
---- 
102 
------- 
28 
--------- 
10 280 
--- 
COLUMN 
----------- 
152 
------ - 
152 23 6 
--- 
138 
-------- 
418 
---- - ------- 
2 
--------- 
6 BEAM 
- 
305 
-- - 
102 
-------- 
28 
------ 
10 280 
--- 
COLUMN 
---------- 
152 152 23 6 
----- 
138 
-------- 
418 
------------- 
3 
--------- 
7 
- 
BEAM 
-------- 
356 
---- 
127 
------- 
33 
----- 
10 330 
--- 
COLUMN 
---------- 
152 152 23 6 
- --- 
138 
-------- 
468 
------------- 
3 
--------- 
8 
- 
BEAM 
- ----- 
356 
----- 
127 
------- 
33 
---- -- 
10 330 
--- 
COLUMN 
----------- 
152 
------- 
152 
- --- 
23 
------- 
6 
---------- 
138 
-------- 
468 
------------- --------- 
CONNECTION FACTOR: 1.13 
Fig. 5.2 
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Dearn span 10m, Column 3m 
(N"L=UDL 9.6 kN/m, HL=Tri. 4.2 kN) 
Beam span 101n, Column 41n 
(VL=UDL 0.0 M/m, HL=Tri. 4.2 1.: N) 
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Deam span 10m, Column 4m (VL-UDL 9.6 kN/m, HL-Tri. 4.2 kN) Stiffness 
CONNECTION TYPE SIZES TOT. SPAN MASS kg TOT. MASS kg region 
BEAM 305 102 25 10 250 
--- 
COLUMN 
----------- 
152 
-------- 
152 
-- 
30 8 240 
- - 
490 
-- 
2 BEAM 305 
---- 
102 
-------- 
25 
-------- 
10 
----- -- -- 
250 
------------- --- 
--- 
COLUMN 
----------- 
152 
------ 
152 30 8 240 490 1 
- 
3 BEAM 
-- 
305 
------ 
102 
-------- 
25 
-------- 
10 
----------- 
250 
------------- ---- 
--- 
COLUMN 
----------- 
152 
------- 
152 23 8 184 434 2 
4 BEAM 
- 
305 
------ 
102 
-------- 
25 
-------- 
10 
----------- 
250 
------------- ----- 
--- 
COLUMN 
----------- 
152 
-------- 
152 
- 
23 a 184 434 3 
5 BEAM 305 
----- 
102 
-------- 
28 
-------- 
10 
----------- 
280 
------------- ----- 
--- 
COLUMN 
----------- 
152 
------- 
152 
--- 
23 8 184 
---------- 
464 2 
---- 
6 BEAM 305 
---- 
102 
-------- 
28 
-------- 
10 
- 
280 
------------- - 
--- 
COLUMN 
----------- 
152 
------- 
152 
--- 
23 8 184 464 3 
7 DEAN 356 
---- 
127 
-------- 
33 
-------- 
10 
----------- 
330 
------------- ----- 
- 
COLUMN 
----------- 
152 
------- 
152 
------- 
23 
------ - 
a 
------ 
184 
- 
514 3 
8 BEAM 356 127 
- 
33 
-- 
10 
---- ------ 
330 
------------- ----- 
--- 
COLUMN 
----------- 
152 
------- 
152 
------- 
23 
-------- 
a 
-------- 
184 
----------- 
514 
------------- ----- 
CONNECTION FACTOR: 1.13 
Fig. 5.3 
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beams columns toLal 
CONNECTION TYPE 
Bearn span t.. Ola, Column 3m 
(YL=UDL 9.6 kN/in, IIL=Tri. 4.2 kN) 
2000 
1*00 
Erý 
Erj 1000 
E3 1 
E3 Z 
Z] 0 
[ý] 7 
E3 a 
Beam span 20m, Column 3m (VL-UDL 9. G kN/m, 11L-Tri. 4.2 kN) Stiffness 
CONNECTION TYPE SIZES TOT. SPAN MUS kg TOT. mAss kg region 
1 BEAM 457 152 52 20 1040 
--- 
COLUMN 
----------- 
254 
-------- 
254 09 6 
-------- 
534 
----------- 
1574 
------------- ----- 
2 BEAM 457 
------ 
152 
-------- 
52 20 1040 
-- 
COLUMN 
----------- 
203 203 71 6 426 
--- - 
146G 
- - 
1 
--- - 
3 BEAM 
-------- 
457 
------ 
152 
-------- 
60 
-------- 
20 
------ - 
1200 
--- ------ -- -- 
--- 
COLU14N 
----------- 
203 
-------- 
203 71 6 426 
------ 
1626 1 
-- 
4 BEAM 457 
------ 
191 
-------- 
67 
-------- 
20 
----- 
1340 
------------- --- 
--- 
COLUMN 
----------- 
203 
------ - 
203 
- 
46 6 
- 
276 
------- 
lGiG 
-- 
5 BEAM 
- 
457 
- ---- 
191 
-------- 
67 
--- ---- 
20 
---- 
1340 
------------- --- 
--- 
COLUMN 
----------- 
203 
---- - 
203 
- 
46 6 
--------- 
276 
----------- 
1616 
------------- 
2 
----- 
6 BEAM 
- - 
457 
-- ---- 
191 
------- 
67 20 1340 
--- 
COLUMN 
----------- 
152 
- 
152 37 6 
- 
222 
--- 
1562 2 
7 BEAM 
------ 
457 
------- 
191 
------- 
74 
- ------- 
20 
----- --- 
1480 
------------- ----- 
--- 
COLUMN 
----------- 
152 
-- 
152 
- - 
30 6 
----- 
ISO 
---- 
1660 3 
a BEAM 
----- 
533 
- - --- 
210 
------- 
82 
- --- 
20 
---- --- 
1640 
------------- ----- 
--- 
COLUMN 
----------- 
152 
------- 
152 
------- 
23 
------- 
6 
-------- 
138 
------------ 
1778 
------------- ----- 
CONNECTION rACTOR - 5.01 
Fig. 5.4 
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beams columns total 
COIVNECTION TYPE 
Bearn spari 20m, Column 4m 
(YL=UDL 0.6 kN/m, IIL=Tri. 4.2 kN) 
2600 
LSQ0 
41 
vi 
ri) 1000 
600 
0 
E3 t 
0 
0 r, 
E: 3 7 
E3 a 
Deam span 20m, Column 4m (VL-UDL 9.6 kN/m, HL-Tri. 4.2 kN) Stiffness 
CONNECTION TYPE SIZES TOT. SPAN MASS kg TOT. MASS kg region 
BEAM 457 152 52 20 1040 
COLUMN 
------- - 
254 
- -- 
254 89 
- 
8 
-------- 
712 
----------- 
1752 
------------- ----- --- 
2 
-- - 
BEAM 
-- --- 
457 
------ 
191 
------- 
67 20 1340 
-- 
COLUMN 
----------- 
203 
-------- 
203 
-- 
52 
--- 
8 
-------- 
416 
----------- 
1756 
------------- 
1 
----- - 
3 BEAM 457 
---- 
191 
----- 
67 20 1340 
COLUMN 
------ -- 
203 203 46 0 
- 
368 
----------- 
1708 
------------- 
1 
----- --- 
4 
-- - 
BEAM 
------- 
457 
------- 
191 
-------- 
67 
------- 
20 1340 
- 
COLUMN 
--------- - 
203 
- 
203 52 a 
------ - 
416 
----------- 
1756 
------------- 
1 
----- -- 
5 
- 
BEAM 
----- - 
457 
------- 
191 
-------- 
67 
- 
20 1340 
COLUMN 203 203 46 
-- 
8 
-------- 
368 
----------- 
1708 
------------- 
2 
----- --- 
6 
----------- 
BEAM 
------- 
457 
------- 
191 
------ 
67 20 1340 
--- 
COLUMN 
--------- 
203 203 
- 
46 
---- 
a 
-------- 
368 
----------- 
1708 
------------- 
2 
----- 
7 
-- 
BEAM 
------- 
457 
------ 
191 
---- 
74 20 1480 
-- 
COLUMN 
--------- 
152 152 
- 
37 
--- 
8 
-------- 
296 
------------ 
1776 
-------- 
3 
---- - 
8 
-- 
BEAM 
------- 
533 
------ 
210 
---- 
82 20 1640 
----- - 
--- 
COLUMN 
----------- 
152 
------- 
152 
------- 
23 
------- 
8 
-------- 
184 
------------ 
1824 
------------- ----- 
CONNECTION FACTOR - 5.01 
Fig. 5.5 
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beams colmns to tal 
C04YIYECTIOIY TEPE 
Bean-i span 30m, Column 31-n 
(YL=UDL 9.6 kN/m, HL=Tri. 4.2 kN) 
GWO 
4090 
lcý 
44 3000 
Er., 
V, 
4000 
Woo 
0 
Mi 
3 
04 
5 
C. 
E: ] 7 
Ma 
Deam span 30m, Column 3m (VL-UDL 9.6 kN/m, 11L-Tri. 4.2 kN) Stiffness 
CONNECTION TYPE SIZES TOT. SPAN NASS kg TOT. HASS kg region 
-------- M ----------------------- - -------------------- M ----- - 
BEA14 610 229 101 30 3030 
--- 
COLUMN 
----------- 
356 
-------- 
360 
---- 
153 6 
------- 
918 
----------- 
3948 
------------- ----- 
2 DEAM 610 
-- 
229 
-------- 
101 
- 
30 3030 
--- 
COLUMN 
----------- 
305 
-------- 
305 97 6 
--- 
582 
----------- 
3612 
------------- 
1 
----- 
3 BEA14 610 
------ 
229 
-------- 
101 
----- 
30 3030 
--- 
COLUMN 
----------- 
305 
-------- 
305 
-- 
97 6 
------ 
582 
----------- 
3612 
------------- 
1 
----- 
4 BEAM GGG 
---- 
254 
-------- 
125 
-- 
30 3750 
--- 
COLUMN 
----------- 
203 
-- ----- 
203 4G 6 276 
------- 
4026 1 
5 DEM-1 
- 
606 
------ 
254 
-------- 
125 
-------- 
30 
--- - 
3750 
------------- ----- 
--- 
COLUMN 
----------- 
203 
------- 
203 
---- 
46 
-- 
G 
-------- 
276 
----------- 
4026 
----------- 
1 
-- 
6 BEAM GGG 
-- 
254 
------ 
125 
- 
30 3750 
-- --- 
- - 
COLUMN 
- --- 
203 203 46 6 27G 
------ 
4026 
- 
1 
- 
7 
- --- --- 
BEAM 
------- 
686 
------ 
254 
-------- 
125 
--------- 
30 
--- -- 
3750 
------------ ----- 
--- 
COLUMN 
----------- 
152 
------- 
152 
------ 
23 
----- -- 
6 
--------- 
138 
----------- 
3888 
------- 
2 
-- 
8 BEAM 686 254 
- 
125 30 3750 
------ --- 
--- 
COLUMN 
----------- 
152 
------- 
152 
------ 
23 
-------- 
6 
--------- 
138 
----------- 
3888 
------------- ----- 
CONNECTION FACTOR - 13.21 
Fig. 5.6 
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beanis columns total 
CONNECTION TYPE 
Beam span 30m, Column 4m. 
(11='UDL 9.6 k. N/m, HL=Tri. 4.2 kN) 
9 SCOW 
4000 
W*0 
En 
En 
2,000 
10000 
Di 
E3 2 
Deam span 30m, Column 4m (VL-UDL 9.6 kN/m, 11L-Tri. 4.2 kN) Stiffness 
CONNECTION TYPE SIZES TOT. SPAN MASS kg TOT. MASS kg region 
BEAM 610 229 101 30 3030 
--- 
COLUMN 
----------- 
356 
-------- 
363 
- 
153 a 
- ----- 
1224 
----------- 
4254 
------------- ----- 
2 BEAM 610 
----- 
229 
-------- 
101 
- - 
30 3030 
--- 
COLUMN 
----------- 
305 
-------- 
305 
- 
97 a 776 
---------- 
3806 
------------- 
1 
----- 
3 BEAM 610 
----- 
229 
-------- 
101 
-------- 
30 
- 
3030 
--- 
COLUMN 
----------- 
305 
-------- 
305 
--- 
97 8 776 
---- - ---- 
3806 
------------- 
1 
----- 
4 BEAM 686 
--- 
254 
-------- 
125 
-------- 
30 
- - 
3750 
--- 
COLUMN 
----------- 
203 
-------- 
203 
--- 
46 a 368 4118 1 
----- 
5 BEAM 686 
--- 
254 
-------- 
125 
-------- 
30 
----------- 
3750 
------------- 
--- 
COLUMN 
----------- 
203 
-------- 
203 
---- 
46 a 368 4118 
- 
1 
----- 
6 1 BEAM 686 
- 
254 
--------- 
125 
-------- 
30 
----------- 
3750 
------------ 
--- 
COLUMN 
----------- 
203 
------- 
203 46 a 368 4118 1 
--- 
7 BEAM 686 
------ 
254 
-------- 
125 
--------- 
30 
----------- 
3750 
------------- -- 
--- 
COLUMN 
----------- 
152 
------- 
152 
------ 
30 
-------- 
a 
------ -- 
240 
- 
3990 2 
----- 
8 BEAM 686 254 125 
- 
30 
- --------- 
3750 
------------- 
--- 
COLUMN 
----------- 
152 
------- 
152 
------ 
23 
-------- 
a 
--------- 
184 
----------- 
3934 
------------- ----- 
CONNECTION FACTOR - 13.21 
Fig. 5.7 
152 
beams columns total 
CONNECTION T2TE 
Beam span 10m, Column 3m 
(YL=UDL 14.4 kNlra, IIL=Tri. 4.2 kN) 
COU 
Eri 
300 
zw 
10c) 
5- 
Ein 
E2 
Deam span 10s, Column 3x (VL-UDL 14.4 kN/m, RL-TrL. 4.2 kN) Stiffness 
CONNECTION TYPE SIZE3 TOT. SPAH MASS kg TOT. MASS kg region 
1 BUM 305 102 20 10 280 
COLUMN 
----------- 
203 
----- 
203 
-------- 
46 
---- 
6 
----------- 
276 
---------------- 
556 
----- -------- --- 
2 
- 
DEAH 305 102 28 10 280 
COLUMN 203 203 46 6 
-- - ----- 
276 
---------------- 
556 
----- 
2 
-- ---- 
3 
------------ 
BEAM 
----- 
356 
- 
127 33 
- 
10 330 
COLUMN 252 152 30 6 
-- ---- 
ISO 
- ------------- 
510 
----- 
1 
-------- ---- 
4 
---------- - 
BEAM 
----- 
406 
- ---- - 
140 
--- 
39 
--- 
10 390 
COLUMN 152 152 23 6 
------ 
138 
---------------- 
528 
----- 
1 
-------- ---- 
5 
----------- 
BEAM 
---- 
356 
--------- 
127 
--- 
33 
--- 
10 330 
COLUMN 152 152 30 6 
-- 
ISO 
---- - ---------- 
510 
---- 
2 
---- 
6 
------ - 
BEAM 356 
-- ---- 
127 
--- 
33 
- --- - 
10 330 
COLUMN 
----- -- 
152 
- - 
152 
-- -- 
30 6 
- -------- 
180 
---------------- 
510 
---- 
2 
------ - ---- 
7 
--- 
BEAM 
-- 
406 
--- 
140 
--- 
39 10 390 
COLUMN 252 152 23 6 138 528 3 
---- 
8 
----------- 
BEAM 
- -- - 
406 
-- -- -- 
140 
-- 
46 10 460 
---- 
COLUMN 
-- - --- - --- 
152 
---- 
152 
--------- 
23 
---- 
6 
------ - --- 
138 
---------- 
598 
CONNEMON FACTOR - 1.87 
Fig. 5.8 
153 
CONKE, MON TYPE 
c40 
0 
3 
4 
ED 5 
E] c E3 7 
El P3 
Beam span 260m, Column 3m (VL-UDL 14.4 kN/m, IIL-Tri. 4.2 kN) Stiffness 
CONNECTION TYPE SIZES TOT. SPAN MASS kg TOT. MASS kg region_. 
1 BEAM 533 210 82 20 1640 
COLUMN 356 368 129 6 774 
-------- 
2414 
----------- --------- ---- 
2 
------------ 
BEAM 
---- 
457 
------- 
191 
----- 
74 
------- 
20 1480 
COLUMN 
- - --- 
254 
-- 
254 
- - 
89 
- 
6 
------- 
534 
---------- 
2014 
------------- 
1 
--------- ---- 
3 
----- - - 
BEAM 
--- 
533 
- ---- 
210 
----- 
82 20 1640 
COLUMN 
------ 
254 
- - 
254 
-- 
73 6 
-- -- 
438 
-------- 
2078 
------------ 
1 
-- -- --- 
4 
----- 
BEAM 
- -- 
533 
---- 
210 
------ 
82 
- - 
20 1640 
- ----- 
--- 
COLUMN 
------------ 
203 
----- 
203 
--- - 
71 
- 
6 
------- 
426 
---------- 
2066 
------------- 
2 
--------- 
5 BEAM 533 
-- - 
210 
----- 
92 20 1840 
--- 
COLUMN 
------------ 
203 
----- 
203 
--- 
46 6 
-- - 
276 
-- ------- 
2116 
------------- 
2 
- --- - 
6 BEAM 533 
---- 
210 
----- 
92 
---- - 
20 1840 
----- 
---- 
COLUMN 
----------- 
203 
----- 
203 
----- 
46 
- 
6 
------- 
276 
--------- 
2116 
----------- 
2 
- -- 
7 DEAH 610 
- 
229 
---- 
101 20 2020 
---- -- 
-- - 
COLUMN 
------------ 
152 
----- 
152 
- --- - 
30 
--- - 
6 
-------- 
ISO 
--- - ----- 
2200 
------- - ---- 
3 
-- 
8 BEAM 610 229 101 20 2020 
---- 
COLUMN 
------------ 
152 
----- 
152 
------- 
23 
--- - 
6 
---- - -- 
138 
---------- 
2158 
------------- --------- 
CONNECTION rACTIOR - 9.42 
Fig. 5.9 
Beciiii span '0., Olii, Column 311-1 
()'L=UDL 14.4 kN/m, IIL=Tri. 4.2 kN) 
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beanie columns total 
CONNECTION TYPE 
Beam span 30m, Column 3m 
(YL=UDL 14.4 kN/m, IIL=Tri. 4.2 kN) 
WOO 
Wo 
4000 
3000 
2000 
two 
0 
M,, I UJ 
02 
E3 7 
E3 a 
Dean span 30m, Column 3m (VL-UDL 24.4 kN/v, HL-Tri. 4.2 kN) Stiffness 
CONNECTION TYPE SIZES TOT. SPAN MASS kg TOT. MASS kg region 
1 BEAM 686 254 125 30 3750 
- 
COLUMN 
----------- 
356 
-------- 
406 
--- - 
235 
-- 
6 
- 
1410 
-- ----- - 
5160 
--- --- -- - -- 
2 DEAH 686 
- - 
254 
-- 
140 30 4200 
- -- ---- 
- 
COLUMN 
----------- 
356 
------- 
368 129 6 
- 
774 
-- 
4974 1 
-- 
3 BEAM 
- 
686 
- ---- 
254 
-------- 
125 
- 
30 3750 
-- --- ------ ----- 
- 
COLUMN 
----------- 
356 
-------- 
368 
--- 
129 6 774 
- 
4524 
-- 
4 BEAM 838 
- 
292 176 30 
- -- - 
5280 
------------- ----- 
- 
COLUMN 
---------- - 
203 
- - 
203 60 6 360 5640 
-- 
5 BEAM 
----- 
838 
-- -- 
292 176 30 5280 
--- 
COLUMN 
-------- -- 
203 
-------- 
203 46 6 276 
- 
5556 
- -- 
6 BEAM 762 
- 
267 173 30 5190 
- --------- -- 
--- 
COLUMN 
----------- 
203 
------- 
203 
-- 
46 6 276 
--- - 
5466 
7 BEAM 762 
-- 
267 173 30 
- 
5190 
---- - ------ - 
--- 
COLUMN 
------- 
152 152 37 6 222 5412 
8 BEAM 762 267 173 30 5190 
--- 
COLUMN 
----------- 
152 
-- - --- 
152 
w ----- 
23 6 138 
----- 
5328 
-- -- - ---- - -- -- 
CONNEcrioN rACTOR - 18.32 
Fig. 5.10 
155 
beams columns total 
CONNECTION TYPE 
Bcarn span 10m, Column 3m 
(I'L=UDL 20.0 kN/m, IIL=Tri. 4.2 kN) 
QW 
tp, WO 
ZZ 
En 
toi 
It 
MOO 
0 
21 
Eo Z 
[23 
ED 4 
25 
EI 0 
27 
E3 a 
Deam span 10m, Column 3m (VL-UDL 28.8 kN/X, HL-Tri. 4.2 kN) Stiffness 
CON NECTION TYPE SI ZZS TOT. SPAN MASS kg TOT. MASS kg region 
M -- -- 
I BEAM 406 140 46 10 460 
COLUMN 203 203 71 
--- - 
6 
-- ----- 
426 
---- 
886 
---- - ---- - --- 
2 
----------- - 
BEAM 
------ 
457 
------ 
152 
--- 
52 10 520 
COLUMN 
- 
152 152 37 
---- 
6 
-------- 
222 
----- 
742 
-- - ----- 
1 
- --- 
3 
------ - ---- 
BEAK 
------ 
457 
------ 
152 
---- 
52 10 520 
COLUMN 203 203 52 
- 
6 
---- -- 
312 
---- - 
832 
----- 
2 
--- 
4 
-------- - -- 
BEAM 
- ----- 
457 
------ 
152 
------- 
52 10 520 
COLUMN 152 252 30 
- 
6 
-------- 
180 
-------- 
700 
-- ----- - -- - ---- 
2 
-- --- 
5 
--------- -- 
BEAM 
------ 
457 
------ 
152 
------- 
60 10 600 
COLUMN 152 152 23 6 
-- 
138 
------ 
738 
------ - --------- 
2 
-- --- 
6 
------------- 
BEAM 
------ 
457 
---- 
152 
-- - --- 
60 10 600 
COLUMN 152 152 23 6 
-- 
130 
------- 
738 
- -------- 
3 
- --- 
7 
-------- - --- 
BEAM 
------ 
457 
- ---- 
152 
-- - 
60 
--- 
10 600 
COLUMN 
- -- 
152 152 23 6 138 
-- - 
738 
-------- - - - 
3 
-- -- 
8 
- --- - -- 
BEAM 457 191 67 10 670 
-- --- - 
--- 
COLUMN 
------------- 
152 
------ 
152 
----- 
23 
------- 
6 
--------- 
138 
------ 
808 
------------------- -- 
CONNECTION rACTOR - 3.68 
Fig. 5.11 
156 
tearax columns total 
CONNECTION TYPE 
Beam span 20m, Column 3m 
(YL=UDL 20.0 M/m, IIL=Tri. 4.2 kN) 
40vo 
3000 
tk 
Q 
ýI 
iýz 
Zwo 
1000 
0 
EL 
0-- 
26 
Beam span 20m, Column 3m (VL-UDL 28*8 kNIA, 11L-Tri. 4.2 kN) Stiffness 
CONNECTION TYPE SIZES ToT. spAN xAss kg TOT. NASS kg region 
BEAM 610 229 113 20 2260 
COLUMN 
---- - 
356 368 117 6 702 2962 
-- 
2 
-- - --- 
BEAM 
-------- 
686 
--- -- 
254 
--- 
140 20 2800 
--- 
COLUMN 
---------- 
254 
-------- 
254 
----- 
73 
-- - 
6 
------- 
438 
----------- 
3238 
--- --- 
1 
- 
3 BEAM 686 
- 
254 
---- - 
225 20 2500 
----- - ---- 
COLUMN 
----------- 
305 
- 
305 97 6 582 3082 1 
--- 
4 BEAM 762 267 147 
---- - 
20 
--- 
2940 
--- 
COLUMN 
----------- 
203 
-------- 
203 
------ 
46 6 
- -- - -- 
276 
---- m ------ 
3216 1 
5 DLkH 762 267 
--- - -- 
147 
- - 
20 2940 
- -------- 
-- 
COLUMN 
- ----- m --- m 
203 
- 
203 46 6 276 3216 1 
6 BEAM 762 267 147 
---- 
20 
- --- 
2940 
---------- ----- 
--- 
COLUMN 
------ m ---- 
152 
- ------ 
152 
-- m -- 
37 6 
- 
222 3162 1 
7 BEAM 762 
- 
267 
------- 
147 
- - 
20 2940 
- 
COLUMN 
---------- 
152 152 30 6 ISO 3120 2 
8 BEAM 838 292 176 20 3520 
--- 
COLUMN 
----------- 
152 
-- -- -- 
152 
---- 
30 
--- 
6 
--------- 
ISO 
-------- -- 
3700 
--------- - ----- 
CONNECTION rACTOR - 15.07 
Fig. 5.12 
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beguns Columns total 
C04YIYECTIOIY TITE 
Bcani span 30m, Column 3m 
(NI=UDL 20.0 M/m, 13L=Tri. 4.2 kN) 
let)03 
fflo 
cow 
LQ 
tn 
4000 
2üoö 
0 
[2 3 
24 
E5 
7 
28 
Deam span 30me Coluan 3m (VL-UDL 28.8 kN/m, Mo-TrL. 4.2 kN) Stiffness 
CONNECTION TYPE SIZES TOT. SPAN MASS kg TOT. MASS kg region 
I BrAH 914 305 224 30 6720 
COLUMN 
-------- 
356 
---- 
406 340 
- 
6 
---- - 
2040 
-------- 
8760 
--------------------- - --- 
2 
--- -- 
BEAM 
- - 
914 
----- 
305 
---- -- 
253 
- 
30 7590 
COLUMN 305 305 97 6 582 8172 
- - 
1 
- --- 
3 
------------ 
BEAM 
------ 
914 
------ 
305 
-------- 
253 
------ 
30 
--------- 
7590 
------------------ - 
- 
COLUMN 
----------- - 
356 
----- 
368 
------- 
129 
-- -- -- 
6 
---- - 
774 
--------- 
8364 
--------------------- - -- 
4 BEAM 914 305 253 30 7590 
- 
COLJJMN 
- ------ - 
305 
- 
305 97 6 
-- 
582 
--------- 
8172 
------------ - ---- - -- 
5 
- - - -- 
BEAM 
-- - 
914 
------- 
305 
--- --- 
289 
---- 
30 8670 
- -- 
--- 
COLUMN 
---------- 
203 203 71 
-- 
6 
---- - 
426 
--------- 
9096 
-------------------- -- 
6 BEAM 914 305 
- --- 
289 30 8670 
- 
COLUMN 
-------- 
203 203 60 6 
- - 
360 
- ------ 
9030 
-------- - -- 
7 BEAM 914 
-- 
305 
---- - --- 
289 
- -- 
30 
- - 
8670 
------------ - 
--- 
COLUMN 
------------- 
203 
- --- 
203 
---- 
46 
----- - 
6 
--- -- 
276 
-- ------ 
8946 
-------- 
1 
a BEAM 914 305 289 30 8670 
------------ -- 
--- 
COLUMN 
------------ 
203 
----- 
203 
------ 
46 
-------- 
6 
----- 
276 
---------- 
8946 
-------------------- -- 
CONNECTION rACTOR - 32.05 
Fig. 5.13 
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beams Columns total 
CONNECTION TYPE 
5.3.2 BEAM DEFLECTION LIMIT APPLIED 
To obtain the effect of applying the beam deflection 
limits, a second set of analyses were performed using the 
ultimate loads for beam and column design and the working 
loads f or the beam def lection check since the def lection is 
a serviceability constraint. 
The deflections obtained for the various spans and 
loads for the eight types of connections are tabulated in 
tables 5.18 5.2. and 5.3. These deflections corresponding 
to the serviceability load levels before re-sizing members 
to comply with the deflection criterion are given in each 
table. Only beam spans of lOg 20 and 30m have been 
considered. 
Bean span 
connection types 
lom 20m 30m 
1 3.78 8.49 11.32 
2 4.30 15.82 24.90' 
3 4.13 14.00 24.40 
4 4.69 14.76 24.08, 
5 5.87 15.34 24.42, 
d 
6 5.73 17.33 24.27 
7 4.60 16.16 24.57 
8 40 84 13.37 27.24 I 
159 
Beam span 
Connection types 
10M 20m 30m 
1 3.55 5.06 10.87 
2 4.18 14.42 24.81 
3 4.56 11.93 23.80 
4 4.09 13.77 17.09 
5 4.85 14.72 18.09 
6 4.76 14.54 23.01 
7 4.34 11.30 23.44 
8 3.80 12.58 23.50 
Beam span 
Connection types 
lom 20m 30m 
1 2.97 6.34 7.88 
2 4.32 11.16 19.41 
3 2.87 10.93 18.27 
4 4.46 10.44 19.19 
5 3.98 10.42 17.83 
6 4.02 11.06 17.98 
7 4.08 10.80 19.00 
4.05 7.74 19.11 
160 
It is quite clear from the f igures presented in tables 
5.1,5.2 and 5.3 that the deflections in most cases exceed 
the maximum deflections allowed in the code (L/200,, L 
being the beam span) which are 5cm, 10cm and 15cm for beam 
spans 10m, 20m, and 30m respectively. 
Figures 5.14,5.15 and 5.16, which show the 
deflection/length vs beam span, illustrate the way the 
deflection generally increases with span for a given load 
level for all connection types. Exceptions to this for the 
cases of some of the connections of intermediate stiffness 
occur because of the substantial increase in the beam 
section and inertia as span increases leading to a stiffer 
connection and a reduced deflection. This also occur for 
some connection types for the higher vertical loads. 
Using the beam deflection as a serviceability limit 
(deflection not to exceed L/200), new analyses and designs 
were carried out using the working loads for deflection 
calculations while maintaining the ultimate loads for beam 
and column design calculations. 
The results of these analyses and designs are shown in 
figures 5.17 to 5.25, which show the beam mass, the column 
mass and the total mass of the structure for the different 
types of connections used. The beam and column sizes 
obtained from the analyses are also shown along with the 
stiffness region on the H-0 curve (figure 2.3) where the 
connection moment is,, and the connection factors that 
relate this moment to the M. of the connection. 
In these results the beam size adopted for most cases 
was that with the def lection limits governing. In a few 
cases the previous beam sizes governed and were retained. 
The change in beam size normally corresponded to an 
associated change in column size. What is noticeable is 
161 
that the beam and column sections did not change with 
connection types f or most types of connection f or the cases 
considered, especially for connection types 4 to 8, which 
was not the case when the deflection limits were not 
applied. 1ý 
The deflections obtained for the various spans and 
loads f or the eight types of connection are tabulated in 
tables 5.4,5.5 and 5.6. Figures 5.26,5.27 and 5.28 show 
the deflection/length vs beam span and summarize the 
tabulated values. It is noticeable that f or some connection 
types the def lection/length decreases with increase in span 
from 10m to 20m. This is mainly due to the increase in the 
beam inertia as beam span increases which tends to reduce 
the deflection. 
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DE FLECTIO I N/LEN GTH vs BEAM SPAN 
VL=UDL 9.6kN/m, HL=Tri. 4.2kN, Column height 3m 
0.01. 
00 
dp 
0.008 
0.006 
........................ ................. 
A --------------- 
Pr --- 
.......... .......... ........ .............. .......... ................. 
II "I't 
1 
4, 
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0.004 ................... 
0.002 
Rigid 
5678 
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10 is 20 
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Fig. 5.14 
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25 30 
DEFLECTION/LENGTH vs BEAM SPAN 
VL=UDL 14.4kN/m, HL=Tri. 4.2kN, Column height 3m 
0.01 
0.008 
x 
ý- 0.006 
0.004 
...................................................................................................................................................... ................... 
IPA- - do 
.. 
dip 
00 
4w 
.................................. ....... .................. 49 ........................ 'f. 
n 
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25 30 
DEFLECTION/LENGTH vs BEAM SPAN 
VL=UDL 28.8kN/m, HL=Tri. 4.2kN, Column height 3m 
0.008 , 
0.006 
LU 
.j z 
0 0.004 
LU 
LU 
13 
............................. ........................................................................... ................. ... ........... ........ ....... 
,II se 
-. , J* 
Of 
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00 
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5 6 7 8 
-.. -.. --.. -... -*- Hinged 
10 is 20 
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25 30 
Deain span 10m, Column 3in (DEF) 
(YL=UDL 9.6 kN/m, IIL=Tri. 4.2 kN) 
Wo 
400 
t: ý 
-Lee 300 
Efl 
EP) 
400 
100 
0 
Qi 
3 
04 
ED G 
Beam span 10m, Column 3m ((VL-UDL 9.6 kN/m, 11L-Tri. 4.2 kN) Stiffness 
CONNECTION TYPE SIZES TOT. SPAN MASS kg TOT. MASS kg region 
MM ... M--= ----- MMM --- ----- 
BEAM 305 102 25 10 250 
--- 
COLUMN- 
------------ 
152 
------- 
152 
------ 
30 
- - 
6 180 430 
2 BEAM 305 102 
- ----- 
25 
-------- 
10 
------------ 
250 
------------ ----- 
--- 
COLUMN 
------------ 
152 
------- 
152 
------ 
30 
-- 
6 180 430 2 
3 BEAM 305 102 
------ 
25 
-------- 
10 
------------ 
250 
------------ ----- 
--- 
COLUMN 
------------ 
152 
------- 
152 
------ 
30 
------- 
6 ISO 430 2 
4 DEAM 305 102 
- 
25 
-------- 
10 
------------ 
250 
------------ ----- 
--- 
COLUMN 
------------ 
152 
------- 
152 
------ 
23 
-- 
6 130 388 2 
5 BEAM 356 127 
------ 
33 
-------- 
10 
------------ 
330 
------------ ----- 
--- 
COLUMN 
------------ 
152 
------ 
152 
------- 
23 
- 
6 138 468 2 
6 BEAM 356 127 
------ - 
33 
-------- 
10 
------------ 
330 
------------ ----- 
--- 
COLUMN 
------------ 
152 
------ 
152 
------- 
23 
-------- 
6 
- 
138 468 3 
7 BEAM 356 127 33 
- ------ 
10 
------------ 
330 
------------ ----- 
--- 
COLUMN 
------------ 
152 
------ 
152 
------- 
23 
------- 
6 
------- - 
138 468 3 
8 BEAM 356 127 33 
- 
10 
----------- 
330 
------------- ----- 
--- 
COLUMN- 
------------ 
152 
------ 
152 
------- 
23 
-------- 
6 
-------- 
138 
----------- 
468 
------------- ----- 
CONNECTION FACTOR - 1.13 
Fig. 5.17 
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beams columns tow 
CONNECTION TYPE 
Bealn span 201-1-1, Column 3m (DEF) 
(YL=UDL 9.6 kN/m, IIL=Tri. 4.2 kN) 
mio 
2090 
4d MOO 
ul 
1000 
Wo 
c 
Ej 
Rj r, 
Ej a 
El 
Deam span 20m, Column 3m ((VL-UDL 9. G M/m, 11L-Tri. 4.2 kN) Stiffness 
CONNECTION TYPE SIZES TOT. SPAH MASS kg TOT. MASS kg region 
ft ------------ w --------- --------- = ----- = ---- M ----- MMMMMMUMMMMM-MMM 
BEAM 457 152 52 20 1040 
--- 
COLUMN 
----------- 
254 
-------- 
254 09 G 534 
-------- 
1574 
------------- ----- 
2. DLAM 433 
------ 
210 
-------- 
82 
-------- 
20 
--- 
1640 
--- 
COLUMN 
----------- 
203 
-------- 
203 
--- 
46 6 276 
-------- 
1916 
------------- 
1 
----- 
3 BEAM 533 
--- 
210 
-------- 
92 
-------- 
20 
--- 
1840 
--- 
COLUMN 
----------- 
152 
-------- 
152 
--- 
37 6 222 
------- 
2062 
-- - - 
1 
----- 
4 BEAN 610 
--- 
229 
-------- 
101 
------- 
20 
---- - 
2020 
- --- ---- - 
--- 
COLUMN 
----------- 
152 
-------- 
152 
--- 
23 6 138 
---- 
2158 1 
---- 
5 BEAM 610 
-- 
229 
--------- 
101 
------- 
20 
---- ---- 
2020 
------------- - 
--- 
COLUMN 
----------- 
152 
------- 
152 
------ 
23 
--------- 
6 
------- 
138 
------------ 
2158 
------------- 
2 
----- 
6 BEAN 610 229 101 20 2020 
--- 
COLUMN 
---------- 
152 
-- 
152 23 6 138 
- - 
2158 2 
7 
- 
BEAM 
---- - 
610 
------ 
229 
--------- 
101 
------- 
20 
---- - ----- 
2020 
------------- ----- 
--- 
COLUMN 
----------- 
152 
------- 
152 
------ 
23 
-------- 
6 
-------- 
138 
---------- 
2158 3 
a BEAM 610 229 101 20 
-- 
2020 
------------- ----- 
--- 
COLUMN 
----------- 
152 
------- 
152 
------ 
23 
--------- 
6 
------- 
138 
------------ 
2158 
------------- ----- 
CONNECTION FACTOR - 5.01 
Fig. 5.18 
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beams Columns total 
CONNECTION T2TE 
Deaiu span 301-1-1, Coluniii. 31n (DEF) 
(YL=UDL 9.6 kN/m, IIL=Tri. 4.2 kN) 
cq: m)o 
500 
490 
3000 
2000 
1000 
0 
Ei 
EH fil [2 3 
27 
E3 a 
Beam span 30m, Column 3m ((VL-UDL 9.6 kN/m, IIL-Tri. 4.2 kN) Stiffness 
CON14ECTION TYPE SIZES TOT. SPAN MASS kg TOT. MASS kg region 
w ---- --- --- w=w=Mww== 
BEAM Glo 229 101 30 3030 
--- 
COLUM14 
----------- 
356 
--- -- 
368 153 G 910 3948 
2 BEAM 
- -- 
762 
------ 
267 
-------- 
147 
-------- 
30 
----------- 
4410 
------------- ----- 
--- 
COLUMN 
----------- 
203 
-------- 
4203 
-- 
71 6 426 4036 1 
3 DEN-1 762 
---- 
267 
-------- 
147 
-------- 
30 
----------- 
4410 
----- ! -------- ----- 
--- 
COLUMN 
----------- 
203 
-------- 
203 
--- 
73 6 430 4040 1 
4 BEAM 762 
-- 
2G7 
--------- 
173 
-------- 
30 
----------- 
5190 
------------- ----- 
--- 
COLUMN 
----------- 
1512 
-------- 
152 
--- 
37 6 222 5412 1 
5 BEAM 762 
-- 
267 
--------- 
173 
-------- 
30 
----------- 
5190 
------------- ----- 
--- 
COLUMN 
----------- 
152 
-------- 
152 
----- 
37 6 222 
--- 
5412 1 
6 BEAM 762 267 
--------- 
173 
-------- 
30 
---- ---- 
5190 
------------- ----- 
--- 
COLUMN 
----------- 
152 
-------- 
152 
---- 
37 6 222 5412 1 
7 BEAN 762 
- 
267 
--------- 
173 
------- 
30 
------------ 
5190 
------------- ----- 
--- 
COLUMN 
----------- 
152 
------- 
152 
------ 
23 
-- - - 
6 
- 
138 5328 2 
0 BEAM 838 292 
--- - 
176 
------- 
30 
------------ 
5280 
------------- ----- 
--- 
COLUMN 
----------- 
152 
------- 
152 
------ 
23 
-------- 
6 
-------- 
138 
------------ 
5418 
------------- - 
CONNECTION FACTOR - 13.21 
Fig. S. 19 
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COJINNECTION TYPE 
Beam span 10m, Column 3rn (DEF) 
(YL=UDL 14.4 kN/m, HL=Tri. 4.2 kN) 
600 
NO 
400 
300 
200 
104) 
0 
04 
0 C, 
7 
Deam. span 10m, column 3m ((VL-UDL 14.4 kN/m, HL-Tri. 4.2 kN) stiffness 
CONIIECTIO14 TYPE SIZES TOT. SPAN MASS kg TOT. HASS kq region 
=--= ----- --- = ------------ W-MM--= 
BEAM 305 102 28 10 280 
--- 
COLUMN 
----------- 
203 
-------- 
203 
----- 
46 6 
--- --- 
276 
-- -- - 
556 
-- -- --- ----- 
2 BEAM 305 
- 
102 
-------- 
28 
-- 
10 
-- - ---- 
280 
-- - -- 
--- 
COLUMN 
----------- 
203 
-------- 
203 
----- 
46 
- - 
6 
- -- - 
276 
-- ------- 
556 
- 
1 
- --- 
3 BEAM 356 
- 
127 
--- --- 
33 
-- - - 
10 
- -- 
330 
--------- -- - 
--- 
COLUMN 
----------- 
152 
-------- 
152 
------ 
30 
- -- 
6 
--------- 
iso 
------------ 
510 
------ ---- 
1 
----- 
4 BEAM 406 140 
-- -- 
39 10 390 
- - 
--- 
COLUMN 
----------- 
152 
-------- 
152 
-- 
23 6 
- ----- 
138 
------------ 
528 
- 
3 
---- 
5 BEAM 356 
---- 
127 
------- 
33 
- -- 
10 330 
----------- - 
--- 
COLUMN 
----------- 
152 
------- 
152 
----- 
30 
--- 
6 
--------- 
iso 
------------ 
510 
------------ 
3 
----- 
6 BEAM 356 
-- 
127 
---- 
33 10 330 
--- 
COLUMN 
----------- 
152 
- ---- 
152 30 
- 
6 
--------- 
iso 
----------- 
510 
--- 
3 
-- 
7 BEAM 
-- 
406 
------- 
140 
------ 
39 10 390 
---------- --- 
--- 
COLUMN 
----------- 
152 
------- 
152 
---- 
23 
--- 
6 
--------- 
138 
------- 
528 3 
8 BEAM 406 
--- 
140 
---- 
46 10 
---- 
460 
------------- ----- 
--- 
COLUMN 
----------- 
152 
------- 
152 
------- 
23 
------- 
6 
--------- 
138 
----------- 
598 
------------- ----- 
CONNECTION FACTOR - 1.87 
Fig. 5.20 
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beams columns total 
CONNECTION TYPE 
Deana span 20m, Column 31n (DEF) 
(YL=UDL 14.4 kN/m, HL=Tri. 4.2 kN) 
3000 
2500 
t-j 4-6000 
3 
04 
06 
e 
7 
El a 
Deam span 20m, Column 3m ((VL-UDL 14.4 kN/m, 11L-Tri. 4.2 kN) Stiffness 
CONNECTION TYPE SIZES TOT. SPAN MASS kg TOT. MAZS kg region 
=-M -------------- mum ------ W-MM --- M-=== ------ 
1 BEAM 533 210 82 20 1640 
- 
COLUMN 
----------- 
356 
- --- 
368 129 6 774 
----- 
2414 
----------- ----- -- 
2- BEAM 
- -- - 
610 
------ 
229 
-------- 
101 
-------- 
20 
----- - 
2020 
-- 
-- 
COLUMN 
----------- 
203 
- ------ 
203 
- 
60 6 360 2380 1 
-- - 
3 BEAM 
- 
610 
----- 
229 
-------- 
113 
-------- 
20 
----------- 
2260 
------------- --- 
--- 
COLUMN 
----------- 
203 
-------- 
203 
----- 
46 6 
-- 
276 
------ 
2536 1 
--- 
4 BEAM 686 
- 
254 
-------- 
125 
- ----- 
20 
---- - 
2500 
------------- -- 
--- 
COLUMN 
----------- 
152 
-------- 
152 
---- 
30 6 180 
----- 
2680 1 
- 
5 BEAM 686 
-- 
254 
-------- 
125 
-------- 
20 
---- -- 
2500 
------------- ---- 
COLUMN 
-------- 
152 
-- 
152 
- 
23 6 138 
-- 
2638 2 
BEAM 
- ; 
86 
--- - - --- 
2; 4 
-------- 
125 
-------- 
20 
----- ---- 
2500 
------------- ----- 
--- 
COLUMN 
----------- 
152 
- 
152 
- 
23 
- 
6 138 2638 2 
7 BEAM 
------ 
686 
----- 
254 
------- 
125 
-------- 
20 
------------ 
2500 
------------- ----- 
--- 
COLUMN 
----------- 
152 
------- 
152 
------ 
23 
-------- 
6 
-------- 
138 
--------- 
2638 3 
a BEAM 606 254 125 20 
--- 
2500 
------------- ----- 
--- 
COLUMN 
----------- 
152 
------- 
152 
------ 
23 
-------- 
6 
-------- 
138 
------------ 
2638 
------------- ----- 
CONNECTION FACTOR - 9.42 
Fig. 5.21 
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beams columns total 
CONNECTION TYPE 
Deain span 301-11, Column 31n (DEF) 
(YL=UDL 14.4 IcN/m, HL=TrI. 4.2 kN) 
84)ÜO 
-2 
coý 
4000 
züüo 
0 
0 
Beam span 30m, Column 3m ((VL-UDL 14.4 kN/m, 11L-Tri. 4.2 kN) Stiffness 
CONNECTION TYPE SIZES TOT. SPAN MASS kg TOT. MASS kg region 
BEAM 686 254 125 30 3750 
--- 
COLUMN 
----------- 
356 
-------- 
406 
---- 
235 6 1410 
--------- 
5160 
------------- ----- 
2 BEAM 838 
-- 
292 
------- 
194 
--------- 
30 
-- 
5820 
--- 
COLUMN 
----------- 
203 
-------- 
203 
----- 
71 6 426 
-------- 
6246 
----- - 
1 
----- 
3 BEAM 838 
- 
292 
-------- 
176 
-------- 
30 
--- 
5280 
---- -- - 
---- 
COLUMN 
----------- 
254 
-------- 
254 
----- 
89 6 
- 
534 
-------- 
5814 1 
---- 
4 BEAM 914 
- 
305 
------- 
201 
------ -- 
30 
-- - 
6030 
------------- - 
--- 
COLUMN 
----------- 
152 
------ - 
152 
-- 
37 6 222 6252 1 
--- 
5 BEAM 
- 
914 
---- 
305 
------- 
201 
--------- 
30 
----------- 
6030 
------------- -- 
--- 
COLUMN 
----------- 
203 
-------- 
203 
- -- 
46 6 276 
--- 
6306 2 
-- 
6 BEAM 914 
- -- 
305 
------- 
201 
--------- 
30 
---- ---- 
6030 
------------- --- 
--- 
COLUMN 
---------- 
203 203 46 6 276 6306 2 
7 
- 
BEAM 
------- 
914 
------- 
305 
------- 
201 
--------- 
30 
----------- 
6030 
------------- ----- 
--- 
COLUMN 
----------- 
152 
------- 
152 
------ 
30 
-- ----- 
6 
-------- 
ISO 
-- - 
6210 3 
8 BEAM 914 305 
- 
201 30 
-- -- ----- 
6030 
------------- ----- 
--- 
COLUMN 
----------- 
152 
------- 
152 
------ 
23 
-------- 
6 
-------- 
138 
------------ 
6168 
------------- ----- 
CONNECTION FACTOR - 18.32 
Fig. 5.22 
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beams columns total 
CONNECTION TYPE 
Bealn span 10m, Column 31n (DEF) 
(YL=UDL 26.13kN/ni, IIL=Tri. 4.2 kN/m) 
900 
600 
Eoý 
(r., 
Soo 
0 
21 
0-. 
06 
[ý] 7 
E2 8 
Beam span 10m, Column 3m (( VL-UDL 28.8kN/m, 11L-Tri. 4.2 kN/m) Stiffness 
CONNECTION TYPE SIZES TOT. SPAN MASS kg TOT. MASS kg region 
= = = ft=ý= ý = ==ý'ftftým= 7 ý ftm==m ý ý 7 7: 
A H 4 0 G l 4 O 6 4 10 6 O 4 
---- 
COLUMN 
---------- 
203 
---- - 
203 71 6 426 886 
2 BEAM 
- - 
457 
------ 
152 
------- 
52 
--------- 
10 
-------- 
520 
--------------------- - 
---- 
COLUMN 
---------- 
152 
---- 
152 37 6 222 742 1 
3 BEAM 
--- 
457 
------ 
152 
------- 
52 
--------- 
10 
-------- 
520 
--------------------- - 
---- 
COLUMN 
---------- 
203 
------- 
203 
----- 
52 6 312 832 2 
4 BEAM 457 152 
-------- 
52 
--------- 
10 
-------- 
520 
--------------------- - 
---- 
COLUMN 
---------- 
152 
------- 
152 
----- 
30 6 ISO 700 2 
5 BEAM 457 152 
-------- 
60 
--------- 
10 
-------- 
600 
--------------------- - 
---- 
COLUMN 
---------- 
152 
------- 
152 
---- 
23 6 138 738 2 
6 DEAN 457 
- 
152 
-------- 
60 
--------- 
10 
-------- 
600 
--------------------- - 
---- 
COLUMN 
---------- 
152 
------- 
152 
---- 
23 6 138 738 3 
7 BEAM 457 
- 
152 
-------- 
60 
--------- 
10 
-------- 
600 
--------------------- - 
---- 
COLUMN 
---------- 
152 
------- 
152 
----- 
23 
- 
6 138 738 3 
8 BEAM 457 152 
------- 
67 
--------- 
10 
-------- 
670 
--------------------- - 
---- 
COLUMN 
---------- 
152 
------- 
152 
----- 
23 
-------- 
6 
--------- 
138 
-------- 
808 
--------------------- - 
CONNECTION FACTOR - 3.68 
Fig. 5.23 
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beams columns total 
CONNE, CTION TYPE 
Bealn span 20m, Column 3m (DEF) 
(VL=UDL 28. BkN/m, HL=Tri. 4.2 kN/m) 
4600 
30000 
tb 
.k 
tn 
two 
Fzý i 
EN 6 
Beam span 20m, Column 3m ((VL-UDL 28.8kN/M, HL-Tri. 4.2 kN/m) Stiffness 
CONNECTION TYPE SIZES TOT. SPAN MASS kg TOT. HASS kg region 
........... 
BEAM 533 210 113 20 2260 
COLUMN 356 368 177 
- 
6 
-------- 
1062 
----------- 
3322 
------------- ----- --- 
2 
----------- 
BEAM 
-------- 
762 
------ 
267 
------- 
147 20 2940 
COLUMN 
- 
203 203 71 
-- 
6 
-------- 
426 
----------- 
3366 
------------- ----- --- 
3 
------ ---- 
DEAM 
-------- 
762 
------ 
267 
------ 
147 20 2940 
COLUMN 254 254 73 6 
-- 
438 
----------- 
3370 
------------- ----- --- 
4 
----------- 
BEAM 
-------- 
762 
------ 
267 
-------- 
173 
------ 
20 3460 
COLUMN 
------ 
152 
----- 
152 37 6 
------- 
222 
----------- 
3682 
------------- ----- --- 
5 
--- -- 
BEAM 
-- - 
762 
----- 
267 
--------- 
173 
- 
20 3460 
COLUMN 
-------- - 
152 
------ 
152 
- 
37 6 
------- 
222 
------------ 
3682 
------------- ----- --- 
6 
- - 
BEAM 
-- 
762 
---- 
267 
--------- 
173 20 3460 
COLUMN 152 
- -- 
152 
----- 
30 
--- --- 
6 180 
---------- 
3640 
------------- ----- --- 
7 
----------- 
BEAM 
--- - 
762 
- 
267 
- - - 
173 
------- 
20 
-- 
3460 
COLUMN 
- -- 
152 
--- 
152 
------ 
30 
-------- 
6 
-- 
iso 3640 
------- ---- 
1 
----- --- 
8 
---- - --- 
BEAM 
---- 
762 267 176 
------ 
20 
------------ 
3520 
- - 
--- 
COLUMN 
----------- 
152 
------- 
152 
------ 
30 
-------- 
6 
-------- 
iso 
------------ 
3700 
------------- ----- 
CONNECTION FACTOR - 15.07 
Fig. 5.24 
173 
beams columns total 
CONNECTION TYPE 
Bean-i span 30m, Column 3m (DEF) 
(VL=UDL 26.6kN/m, HL=Tri. 4.2 kN/m) 
15000 
LOOOO 
-Z 
Ellý 
En 
5000 
0 
CONNECTION. VYPE 
Beam span 30m, Column 3m ((VL-UDL 28.8kN/m, HL-Tri. 4.2 kN/m) Stiffness 
CONNECTION TYPE SIZES TOT. SPAN NASS kg TOT. MASS kg region 
M ------- Mw--= --- === ------ M--M --- ý-= ----- MMMM-Mw ---- ---- M=--== 
BEAM 914 305 224 30 6720 
--- 
COLUMN 
----------- 
356 
-------- 
406 
------ 
340 
-------- 
6 
------- 
2040 
------------ 
8760 
------------- ----- 
2 BEAM 914 419 343 30 10290 
--- 
COLUMN 
----------- 
254 
-------- 
254 
------ 
73 
- ---- 
6 
------- 
438 
------------ 
10728 
------------- 
1 
----- 
3 BEAM 914 419 
--- 
343 30 10290 
--- 
COLUMN 
----------- 
305 
-------- 
305 
------ 
97 
- -- 
6 
------ 
582 
------------ 
10872 
--------- --- 
1 
----- 
4 BEAM 914 419 
---- - 
343 
- 
30 10290 
- 
--- 
COLUMN 
----------- 
254 
------ 
254 
--- - 
73 6 
-- 
438 
------- - - 
10728 
- -- 
1 
--- 
5 BEAM 
- 
914 
-- - 
419 
-------- 
343 
- ---- 
30 
- - - 
10290 
------- --- -- 
--- 
COLUMN 
----------- 
203 
------- 
203 
--- - 
71 6 
-- 
426 
------------ 
10716 
--- --- - 
1 
--- 
6 BEAM 914 
-- - 
419 
-------- 
343 
- ---- 
30 10290 
--- -- - -- 
--- 
COLU14N 
----------- 
203 
- 
203 
- 
60 6 360 
--- 
10650 1 
7 BEAM 
- ----- 
914 
------ 
419 
-------- 
343 
------- 
30 
----- ---- 
10290 
------------- ----- 
--- 
COLUMN 
----------- 
203 
----- 
203 
--- 
46 6 276 
- 
10566 2 
8 BEAM 
-- 
914 
---- 
419 
-------- 
388 
------- 
30 
----- ----- 
11640 
-------------- ----- 
--- 
COLU14N 
----------- 
203 
------- 
203 
------ 
46 
-------- 
6 
-------- 
276 
----------- 
11916 
-------------- ----- 
CONNEMON FACTOR - 32.05 
Fig. 5.25 
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DEFLECTION/LF. NGTH vs ý3EAM SPAN 
(DEF) 
VL=UDL 9.6kN/m, HL=Tri. 4.2kN, Column height 3m 
0.007 ,I 
0.006 
0.005 
0.004 
Z 
0 
F- 
0. '003 
LL w 
12 
Maxfmum dofiecUonliongth (BS 5950) 
........... 
.. ...................... . ............... 
----------- 
&""' 
................. 
... . ............... . ......... ý: ..... 
. -. 
................................. 
0.002 
0.001 * **"* 
11........ 
........... 
? 
.................. 
1 
.................. 
1 .......... 
1 
...... ....................... g-iä*** r-n Ar .......... 0 ....... ß-. i 
1 
Hinged 
10 is 20 25 
BEAM SPAN (m) 
Fig. 5.26 
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30 
DEFLECTION/LENGTH vs BEAM SPAN 
(DEF) 
VL=UDL 14.4kN/m, HL=Tri. 4.2kN, Column height 3 
0.007 .I 
0.006 
0.005 
0.004 
0.003 
Maximum deffectbnllength (BS 5950) 
.................................................. .............. 0- ....... , .................... ;; -! '- 1, 
-------------- ---------- 
---------- 
*0 
.......... .................... ............................. 
................. --, v ; ik. .. e, - 
0.002 
0.001 
................................. I .......................................................................................................... I ......................... I 
62 
1.. 1234 
............. ....... ;8...... ........... ................... .......... ---- ---- ........ -- -- -1 ..................... 
5 
m 4- -1 Hinged 
10 is 20 2S 
BEAM SPAN (m) 
Fig. 5.27 
30 
176 
DEFLECTION/LENGTH vs BEAM SPAN 
(DEF) 
VL=UDL 28.8kN/m, HL*=Tri. 4.2kN, Column height 3m 
0.007 .I 
0.006 
0.005 
Z 0.004 
LU 
0 
Lu 
.J0.003 U. LU a 
MaWmum deffectlonliength (BS 5950) 
............... .................................. 00 op 
.... :: ý .. 0.0- 
aw 
.................................. W. *W .................................................................. -.. .& 00 
.......................................... 
.................... ........................................................... 
0.002 
0.001 ........... 
5678 
--. -.. -.. - -. -. -. - Hinged 
01 
10 is 20 
PEAM SPAN (m) 
Fig. 5.28 ' 
25 30 
177 
TABLE 5.4 
BEAM DEFLECTION (cm) 
DUE TO UDL OE 9.6 kNlm-(DEF) 
Beam span 
Connection type 
lom 20m 30m 
1 3.78 8.49 11.32 
2 4.30 8.87 14.81 
3 4.13 9.16 13.57 
4 4.69 7.38 14.28 
5 4.10 7.49 14.47 
6 3.90 7.45 14.38 
7 4.60 7.53 14.88 
8 4.84 8.38 13.06 
BEAM DEFLECTION (CM) 
DUE TO UDL OF 14.4 kNIm (DEF) 
Beam span 
Connection type 
lom 20m 30m 
1 3.55 5.06 10.87 
2 4.18 8.93 14.53 
3 4.56 9.36 14-85 
4 4.09 7.42 13.95 
5 4.85 7.49 13.65 
6 4.76 7.46 13.52 
7 4.34 7.52 14.79 
3.80 8.07 14.81 
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TABLE 5.6 
BEAN DEFLECTION (an) 
DUE TO UDL OF 28.8 kNZM- (DEF) 
Beam span 
Connection type 
10M 20m 30m 
1 3.44 8.99 12.45 
2 4.32 9.34 14.19 
3 4.22 8.82 13.43 
4 4.31 8.71 14.15 
5 4.74 8.79 14.44 
6 4.70 9.14 14.63 
7 4.78 9.26 14.90 
8 4.67 9.28 13.42 
5.4 DISCUSSION OF RESULTS 
5.4.1 BEAM DEFLECTION LIMIT NOT APPLIED 
The total mass of the beam and columns corresponding 
to the results of figures 5.2 to 5.7 are shown as a 
function of the beam span for the eight types of 
connections (connection 1 being the rigiý and connection 8 
being the hinged) in figure 5.29. This figure clearly 
indicates that some connections result in frames that are 
heavier than others but the dif f erences are not as large as 
might be expected. The percentage difference in mass is 
approximately 10% on average for all beam spans used. The 
plots also show that for beam spans of 20 and 30m, 
connections types 2 and 3 (extended end plate and flush end 
plate to column web respectively) tend to give the most 
economical frame mass. There is a clear benefit with high 
stiffness connections for larger spans. Figure 5.30 (which 
is a repeat of part of figure 5.29 at enlarged scale) gives 
clearer detail for lower spans. This shows that at beam 
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spans of 10m and 20m, connection types 4 and 2 (flush end 
plate to column f lange and extended end plate to column web 
respectively) are the ones that give the most economical 
solution. This trend leads to the conclusion that as the 
beam span increases the economical solution is achieved by 
choosing a connection closer to the rigid type, while for 
shorter spans a connection of intermediate stiffness 
provides the best design solution. This can be justified by 
the fact that as the beam span increases, the mass of the 
beam becomes the dominant factor in the total mass 
calculation. Rigid connections tend to give the smallest 
(and lightest) beam section size. However for small beam 
spans, the column contribution to the total mass is 
significant and any reduction in the column size, achieved 
in a hinged connection, has a significant effect on the 
total mass. 
The total mass values obtained from figures 5.8 to 
5.10 for the higher vertical load of 14.4 kN/m are plotted 
in figures 5.31 and 5.32 (the latter having increased 
scales for lower spans) and those obtained from figures 
5.11 to 5.13 for a load of 28.8 kN/m are plotted in figures 
5.33 and 5.34. These results support the previous 
conclusion showing that it is also valid as the UDL load on 
the beam increases. With the higher load values, the 
increase in beam size for the hinged type connection is 
more significant in the totaI mass calculation than the 
increase in beam size for the rigid connection, which 
results in the non-flexible connections being more clearly 
at a disadvantage. This is shown in figures 5.31 and 5.33 
for a beam span of 30m. As the beam load increases from 
14.4 kN/m to 28.8 kN/m, the rigid type (connection 1) and 
the pinned type (connection 8) separate to some degree. 
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5.4.1.1 CONNECTION ROTATION AGAINST BEAN SPAN 
The M-Iý curve fitting equations established in chapter 
three have been adjusted to the capacity of the connection 
f or each beam span and loading condition by multiplying the 
moment by the connection factor established earlier to 
relate the connection moment to the ultimate moment of the 
connection type. The connection moments found in the 
analysis for the various loadings, beam span and connection 
type have been inserted into the appropriate curve f itting 
equations to find the rotations of the connections. These 
are then plotted against the beam span. 
Figure 5.35 summarises the rotation values obtained 
for the different beam spans for a UDL of 9.6 kN/m. The 
rotation for the rigid is of course zero and that for the 
hinged connection corresponds to zero stiffness. 
The graph shows that the rotations generally decrease 
rapidly as the beam span increases. This is due to the 
reduction in the end rotation of the beam as the beam 
inertia increases with increase in span. The results also 
show the significant effect of connection type on 
connection rotation. 
Figure 5.36 for a UDL of 14.4 kN/m, and figures 5.37 
and 5.38 (the latter having has an enlarged scale for the 
stiffer connections) for a UDL of 28.8 kN/m show the same 
trend in rotation results. 
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5.4.2 BEAM DEFLECTION LINIT APPLIED 
The analyses show that when the deflection is the 
controlling factor, the stiffer the connection is the 
smaller the corresponding beam section. This is mainly due 
to the fact that the rigid connection always gives a 
deflection less than the minimum L/200 limit, which is not 
the-case for the other types of connections with beam spans 
greater than 10m (tables 5.1 to 5.6). However this does not 
imply that the rigid connection always gives the most 
economical solution. Figures 5.39 and 5.40 (which has an 
enlarged scale f or the 10 and 20m beam span) which plot the 
total mass vs the beam span for a UDL of 9.6 kN/m and a 
triangular load of maximum value 4.2 M, show that for a 
beam span of 10m, connection type 4 (flush end plate to 
column web) gives the least total mass, although the 
percentage mass difference is small compared to the other 
connection types. 
As the beam span increases to 20 and 30m, the rigid 
case clearly gives the most economical solution followed by 
connection types 2 and 3, which are a more realistic 
representation of a theoretically stiff connection (type 
1)0 
The hinged connection and the semi-rigid connections 
with low stiffness are at a disadvantage and give the 
highest total mass. 
For an increase in UDL to 14.4 and 28.8 kN/m, the same 
pattern is repeated for beam spans of 20 and 30m. However 
for a beam span of 10m, connection types 6 and 7 (flange 
cleats and web cleats respectively), give the lowest total 
mass (figs. 5.41 and 5.42) for a UDL of 14.4 kN/m, and are 
not far from the most economical solution with connection 
type 4 (figs. 5.43 and 5.44) for a UDL of 28.8 kN/m. 
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The previous discussion leads to two asic 
conclusions. For small beam spans and the normal lower, 
loading, the type of connection chosen makes little 
difference, although connections with intermediate 
stiffness give better results. When a loading increase is 
combined with an increase in the beam span, the stiffest 
connections give the most economical solution. 
These agree with both of the conclusions established 
earlier when deflection limits were not applied. 
5.4.2.1 CONNECTION ROTATION AGAINST BEAM SPAN 
For UDLs of 9.6,14.4 and 28.8 kN/m, the rotations 
obtained from the adjusted curve equations (see section 
5.4.1.1) decrease sharply with increase in beam span (figs. 
5.45 to 5.49). This agrees with the results obtained in 
section 5.4.1.1. However, there is a considerable 
difference between the connection rotation for the type 7 
connection (web cleat connection - the closest to the 
hinged type) for the lower span. This gives far higher 
rotations (fig. 5.48) than all other connection types due 
to the rapid f lattening of the M-t curve of the type 7 
connection in stiffness regions 2 and 3 for which a small 
moment increase results in a large rotation. The same 
argument is true for connection type 4 (fig. 5.45). 
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5.5 CONCLUSIONS AND RECOMMENDATIONS 
The results obtained with and without application of 
the deflection criterion are consistent and general 
conclusions can be drawn which satisfy both sets: 
In frames with column heights up to 4m and 
relatively short beam spans (up to 10m), 
subjected to normal or heavy loading conditions, 
the total mass of the structure is lowest when 
connection types of intermediate stiffness are 
chosen. 
2- In frames with column heights up to 4m and long 
beam spans (greater than or equal to 20m), 
subjected to normal or heavy loads, the total 
mass of the structure and the connection 
rotations are lowest when connection types close 
to a the rigid connection are chosen. 
It is suggested that the use of the f lush end plate to 
column flange type of connection (connection type 4), is 
sensible for design if the total mass of the structure is 
the major design criterion,, for beam spans up to and 
including 10m. 
To achieve an economic total mass in frames with 
longer beam spans , the semi-rigid method of analysis is 
recommended using the extended end plate type of connection 
(connection type 
Further reduction in the total mass of the structure 
can be achieved if the beam Jef lection can be reduced by 
other means than by increasing the beam inertia, such as in 
manufacturing or in support (eg. by the use of haunches). 
205 
The low stiffness types of semi-rigid connections, 
types 6 and 7 (f lange cleat and web cleat respectively), 
can be used in f rames with small beam spans since the total 
mass obtained is not significantly larger than the most 
economical solution (minimum total mass). ' 
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CIMPTER SIX 
6- CONCLUSION, RECOMMENDATIONS 
AND FUTURE WORK 
The main objective of this research was to investigate 
the approach needed to combine analysis, design and 
draughting in a single automatically linked system. This 
system has to be simple enough for any engineer to use and 
at the same time produce accurate, reliable and presentable 
results to be used in the design office and on site. It has 
to run on a personal computer so that it would be easily 
accessible and at the same time inexpensive to run. To 
demonstrate the process, the system capability was built 
around the requirements of the analysis and design of 
frames with semi-rigid connections. 
Traditionally analysis packages and Computer Aided 
Draughting packages have been used separately by the 
engineer due to the difficulty of interfacing the software. 
This is basically because of the different programming 
languages used to develop these systems. If an integration 
of the two is possible, then a major obstacle would have 
been overcome. 
Research referenced in chapter one has revealed that 
there are three approaches for an effective integration of 
CAD with analysis packages or expert systems. The f irst 
approach is to write an expert system inside the CAD 
packager which will involve considerable programming and 
hardware interaction. This is generally handled by computer 
specialists and professional programmers and not engineers. 
The second approach is to-write a CAD system into the 
expert system which would require some high level 
programming knowledge. The third and final approach is to 
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use a CAD package f or graphics and an expert system f or 
rules. This third approach needs a link to be developed 
between the two systems. 
Defining the correct approach could have a major 
impact on both the development time and performance of the 
finished system. The option of having a CAD package for 
graphics and an expert syst: em for rules has been followed 
in this research because the development process is easier 
where the expert system can be developed separately from 
the CAD package. A suitable link between the two can then 
be provided. Using this approach also means that existing 
software can be used in the development process. 
The resulting system consists of the integration of an 
analysis and design program (modified and written by the 
author in FORTRAN) with the parametric design package 
SYNTHESIS (programmed by the author to generate engineering 
drawings), and the Computer Aided Draughting package 
AutoCAD. This integration was achieved through the use of 
ASCII files for the data transfer, and DXF files for the 
generation of drawings. 
The CAD package AutoCAD has beep used in developing 
the second part of the system because of its flexibility 
and its wide use among engineering firms. There are however 
some restraints imposed by AutoCAD, mainly its 
incompatibility with FORTRAN, and its limited capability 
for handling simple mathematical calculations through its 
programming language AutoLISP. To overcome these 
restraintsr another package, SYNTHESIS, has been used as a 
link between the two parts of the system. SYNTHESIS is a 
parametric design package that can be programmed to accept 
data from ASCII files generated by FORTRAN programming, and 
ran also communicate with AutoCAD through DXF files and 
AutoLISP. Through SYNTHESIS programming, data obtained from 
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the analysis (or expert system) are used to design and 
generate DXF files using an interactive user friendly 
approach. The resulting drawing is a master drawing which 
consists of multiple subordinate -drawings having variable 
dimensions which are rectif ied to the dimensions 
established in the analysis and design, and are then 
inserted into specified locations. The DXF master drawing 
is subsequently loaded into AutoCAD through a script file 
for viewing and, if required, editing and printing. 
The research on this linking between the FORTRAN,, 
SYNTHESIS and AutoCAD systems has shown the following : 
1- FORTRAN (or any high level language) can generate 
the results in ASCII format. 
2- SYNTHESIS can read ASCII f ormat and process the 
data from the analysis to generate DXF files (Drawing 
eXchange Files). 
3- DXF f iles can be loaded into AutoCAD for viewing 
and if required, editing. 
Using the process outlined above, analysis and design 
have been formulated for frames with semi-rigid 
connections. The analysis element consisted of modification 
(by the author) of a FORTRAN program f or two degrees of 
freedom pinned structures using the direct stiffness method 
of analysis by introducing an additional rotational degr 
* 
ee 
of freedom to allow for the solution of plane rigid-jointed 
frameworks. The programwas modified further to incorporate 
the effect of the semi-rigidity of the connection. The 
design element consisted of routines f or beam, and column 
design, again written by the author. 
The analysis process used consisted of the following: 
- Modelling the connections using'rotational springs 
attached to the ends of the members , with a rotational 
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stif f ness that is dependent on the type of connection. 
- Using an iterative process using a tri-linear 
tangent stiffness approach to model the M-,, ý curves of 
the connections. 
The M-§ curves were non-dimensionalised with respect 
to connection size based on the performance of the rigid 
connection. 
The following eight types of connections that have 
been considered: 
1- Rigid 
2- Extended end plate 
3- Flush end plate to column web 
4- Flush end plate to column flanges 
5- Web and seat cleats 
6- Flange cleats 
7- Web cleats 
8- Hinged 
Analyses were carried out on simple portal f rames with 
column heights of 3m and 4m, and beam spans of 10,20, and 
30m to investigate which of the eight connection types 
gives the lowest total mass of the structure. For 
demonstration purposes, simple representative loadings were 
applied to the frames and other simplifying assumptions 
were made including no lateral sway and fixed bases. 
The following conclusions and recommendations have 
been tentatively established although these are only f Or 
initial guidance because of the simplicity of the 
structural model: 
1- In frames with column 
relatively short beam spans 
heights up to 4m and 
(up to 10m),, the total 
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mass of the structure is lowest when semi-rigid 
connections of intermediate stiffness are chosen. 
2- In f rames with column heights up to 4m and long 
beam spans (20m and above),, the total mass of the 
structure and the connection rotations are lowest when 
connection types closest to the rigid connection are 
chosen. 
It is recommended for design purposes to use flush end 
plate to column flanges if the total mass of the structure 
is the major design criterion f or beam spans up to and 
including 10m. Extended end plate connections are 
recommended in frames with long beam spans (20m and above). 
A further reduction in the total mass of the structure can 
be achieved if the beam deflection can be reduced by means 
other than increasing beam inertia, such as in 
manufacturing with a pre-camber or providing additional 
support by the use, for example, of haunches. 
Finally, it must be emphasised that the major 
contribution of this research is in the integration of the 
components of the computational process, each carried out 
previously by other researchersl using readily available 
software,, and high level programming to create a user 
friendly model system for analysis, designo and draughting. 
The work carried out is a pilot study to investigate the 
design process and to act as a guideline and a base for a 
more commercially oriented system. 
In applying the concept to a particular design 
process, preliminary conclusions have been established 
related to the use of semi-rigid connections, but more 
research is needed to f ully understand the behaviour of 
these connections, especially for more complex frames and 
different loading environments. 
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PLASTIC COLUNN DESIGN 
EXACT APPROACH 
IDCAL CAPACITY CHECK 
M Zi Z2 
X) 
_+ 
M 
(y 
lmý-x 
k-Y 
Zl=Z2=2 for I and H sections 
Mxj MI = larger column end moments ý: eccentricity moments 
Mxx=(1-2.5n2)Sxpy for F-sO. 2AgPy 
Mrx=1.125(1-n)SxPy for F>0.2A,, Py 
AVPY 
S. is the Plastic modulus 
PY is the Yield stress 
A. is the gross section area 
, AU BUCKLING-CHECK OVER 
m 
NX 
+m MY Max May 
My = larger column end moments 2: eccentricity moments 
m=0.57+0.333+0.103' >- 0.43 13=min. moment/max. moment 
max. buckling moment about the major axis in the 
presence of axial load. It is the lesser of: 
(1- -, ) 
MCX 
PCX 
(i+ 0.5F ) 
PCX 
OR 
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F 
PC7 
F is the axial load 
NCX = PY Sx = MP 
is the plastic modulus 
VV 
pcjc 
ý 
EI- 
y 
+Vý ý-P, ý 
py+(11+')PE 
2 
1,2E PE 
12 
q= Perry coef. =0.001 a :50 
a is the Robertson constant = 3.5 for section thickness up 
to 40mm 
= 5.5 for section thickness 
over 40mm 
Le 
10 = 0.2( 
N2E ) 
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. r. 
py 
Le is the effective length 
Pcyis the sameas Pcxwith I 
ry 
L is the total length 
The buckling resistance moment capacity about the 
major axis is : 
M-IM 
Mb p 
p qýB+V'62- 
ME M' 
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M X2 E 
mp 2 py 
LT 
M= 
.. p 
mcx = PY Sx 
Mp+ ('ILT+l) ME 
2 
TILT -ý Perry coef. = ab(XLT-XLO) k0 
for zolled sections ab = 0.007 
'LO ý' 0.4 ( 
n2E ) 
1/2 
= 210 py 
XLT 
=nuvIk 
u 0.9 
Le 
y 
)L )2 
20 X 
D is the depth of the section 
T is the flange thickness 
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C MASTER PROGRAM FOR FRAME ANALYSIS WITH SEMI RIGID CONNECTIONS 
C WITH BEAM DESIGN SUBROUTINE 
C WITH-COLUMN DESIGN SUBROUTINE 
C BY WALID SHATILA 
C 
C MODIFIED : 31 MARCH 1992 
C INCLUDES DEFLECTION OPTION CHECK 
C 
C PROGRAM NAME: EXP4. FOR 
C 
DOUBLE PRECISION XK(50,2) 
COMMON/FEHl/NPOIN, NELEH, NBOUN, NPROP, NNODE, NEVAB, NSVAB, NDOFN, 
" NDIME, NSTRE, ITER, IBNUM, IGR, ICKUH, IGR1, ICTYPE, ICTNUM, ICCO 
COMMON/FEM2/PROPS(5,3), COORD(50,2), LNODS(75,2), IFPRE(100), 
" FIXED(100), RLOAD(50,3), MATNO(75), ELOAD(75,6), LENGTH(100), 
" STRES(75,2), XDISP(100), TDISP(50,3), TREAC(50,3), TANST(8,3) 
" ASTIF(100,100), ASLOD(100), REACT(100), ANG(75,2), XK, MOH(75, 
I), 
" BSECM(67,6), COLPR(31,11), TANMOM(7,3), CRITHOM(7,2), COEFC(12,12) 
COMMON/FEM4/KSIZ1, KSIZ2, KSIZ3, XDIS, IDEFYN 
COMMON/FEM5/ICSIZ1, ICSIZ2, ICSIZ3, ECC 
REAL MOH, LENGTH 
WRITE(*, 4000) 
4000 FORMAT(/////17X, 41H* 
+ 17X, 41H* CONNECT 
+ 17X, 41H* ANALYSIS, DESIGN AND DRAFTING 
+ 17X, 41H* of frames with semi-rigid connections 
+ 17X, 41H* 
WRITE(*, 4001) 
4001 FORMAT(17X, 41H* by 
+ 17X, 41H* Walid S. SHATILA 
+ 17X, 41H* University of surrey 
+ 17X, 41H* 
C 
C 
C PROGRAM FOR THE SOLUTION OF FRAMES 
C WITH SEMI RIGID CONNECTION INCLUDING 
C BEAM AND COLUMN DESIGNS 
C 
C 
C TEMP FILE FOR STIFF EXP1.1 
C DATA FILE IS EXP4. DAT 
C BEAMS DATA FILE IS BSECHOD. DAT 
C COLUMN DATA FILE IS COLP. DAT 
C STIFF DATA FILE TANSTIF. DAT 
C MOMENT DATA FILE TANMOM. DAT 
C CRIT. MOMENTS FILE CRITMOM. DAT 
C STABILITY COEF. FILE CCOEF. DAT 
C OUTPUT FILE IS EXP4. OUT 
C SUMMARY OUTPUT SUM4. OUT 
C SIZES FILE SIZFIL. TBL 
C 
C DATA FILE: 
C ---------- 
C PROBLEM NUMBER (INTEGER) 
C 
C UNITS HAS TO BE CONSISTENT 
C USE (KN) AND (Cm) FOR FORCES AND LENGTHS 
C 
C No of joipts(I), no of elem(l), no of rest. bound. joints(I), no of material(I) 
C Material no(I), young imodulus(F), X-area(P), inertia(P) 
C Member no(l), conn. joint(I), conn. joint(I), naterial no(I), (CONT) 
C Bend. stiff(F) for 1st joint, Bend. stiff for 2nd joint 
C 
C Joint no(I), X-coord(F), y-coord(F) 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
ýLnt 
no(I), x-rest. (Ono, lyes), x-pres val(F), y-rest, y-pre, rot-rest, rot-pr 
ý; int no(I), x-load(F), y-load(F), noment(F) --- > including signs 
Lghest joint no, x-load, y-load, noment 
Number of load cases (I)(=O IF NONE ) 
Num of the loaded elem(I), load case(l.. 4), xload, yload, roment, xlocation 
case 1.. concentrated x&y loads, mom=0 at x1ocation 
case 2.. inoment(couple), xload=O, yload=O, nom, xloaction 
case 3.. uniform load xload, yload, nom-O, xlocation=O 
(total span loading only) 
case 4.. triangular load x, y, mom=O, xloc of highest value 
(total span loading only) 
..... as many as load cases 
Beam number to be designed(l), steel grade(43 or 50), Column number 
to be designed(I), steel grade(43 or 50) 
Connection type (1-8), Connection number (node num) (I) 
I-RIGID 
8-HINGED 
CONNECTION MOMENT-ROTATION FACTOR (R) (MIN 1, NON-ZERO) 
DEFLECTION CHECK AND DESIGN (O=NO, 1-YES) 
MAIN PROGRAM 
THIS SEGMENT CONTROLS THE CALLING, IN ORDER, 
OF ALL SUBROUTINES 
OPEN(I, FILE='EXPl. 11', STATUS="UNKNOWNI) 
OPEN(4, FILE-'SUH4. OUTI) 
OPEN(5, FILE=IEXP4. DATI) 
OPEN(6, FILE=fEXP4. OUTI) 
OPEN(7, FILE='BSECMOD. DATt) 
OPEN(9, FILE='COLP. DAT') 
OPEN(11, FILE='TANSTIF. DATI) 
OPEN(13, FILE=ITANHOH. DATI) 
OPEN(15, FILE=ICRITMOH. DAT') 
OPEN(17, FILE=ICCOEF. DATI) 
OPEN(19, FILE-'SIZFIL. TBLI) 
C 
JCK-0 
ICCO=o 
ITER1=0 
ITER=O 
IJNUM=l 
COLUMN STARTING ECCENTRICITY 
ECC=(152/2. +100)/10 
DO 552 I=1,75 
DO 552 J-1,6 
552 ELOAD(I, J)=O. O 
WRITE(*, 3000) 
3000 FORMAT(/////////IX, 40HENTER 1 
READ(*, *)ICALD 
IF(ICALD. EQ. 1) CALL DATFIL 
CALL DATA 
660 CALL STIFFB 
CALL ASSEMB 
CALL GREDUC 
CALL BAKSUB 
CALL FORCE 
C (Cm) 
FOR UPDATING DATA FILE ON SCREEN) 
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CALL RESULT 
CALL BEAM 
CALL COLUMN 
ITER1=1 
CHANGING ECCENTRICITY 
ECC=(ICSIZ1/2. +100)/10. 
DO 553 1-1,75 
DO 553 J-1,6 
553 ELOAD(I, J)-O. O 
ICCO-ICCO+l 
IF(ITER. EQ. 0) GO TO 660 
FDISP=ABS(MOM(IBNUH, 1)) 
IF(ICTYPE. EQ. I. OR. ICTYPE. EQ. B)GO TO 680 
IF(ABS(FDISP). GT. CRITMOM(ICTYPE, 2))IKN-3 
IF(ABS(FDISP). LE. CRITMOM(ICTYPE, 2). AND. 
+ ABS(FDISP). GT. CRITMOM(ICTYPE, I))IKN-2 
IF(ABS(FDISP). LE. CRITMOM(ICTYPE, 1))IKN-1 
WRITE(6,676)IKN, FDISP 
WRITE(4,676)IKN, FDISP 
676 FORMAT(lX, 16HSTIFFNESS LINE :, 13, ElS. 5) 
IF(XK(IBNUM, 1). EQ. TANST(ICTYPE, IKN))GO TO 680 
CHANGING STIFFNESSES AND APPRORIATE MOMENTS 
JJJ-NPOIN-IBNUM 
KKK-NPOIN-ICNUM 
XK(IBNUH, 1)-TANST(ICTYPE, IKN) 
XK(JJJ, 2)-TANST(ICTYPE, IKN) 
ELOAD(IBNUM, 3)--TANMOM(ICTYPE, IKN) 
ELOAD(JJJ, 6)-TANMOM(ICTYPE, IKN) 
ELOAD(ICNUM. 6)-TANMOM(ICTYPE, IKN) 
ELOAD(KKK, 3)--TAUMOM(ICTYPE, IKN) 
ITER=O 
JCK=JCK+l 
IF(JCK. LE. 10)GO TO 660 
680 ICL-1 
WRITE(19,688)ICL, KSIZ1, KSIZ2, KSIZ3, IGR 
ICL=2 
WRITE(19,688)ICL, ICSIZ1, ICSIZ2, ICSIZ3, IGR1 
688 FORMAT(lX, 5I6) 
ICL-3 
WRITE(19,689)ICL, STRES(IBNUM, 2) 
689 FORKAT(lX, I6, Fl5.2) 
CLOSE(l) 
CLOSE(4) 
CLOSE(5) 
CLOSE(6) 
CLOSE(7) 
CLOSE(9) 
CLOSE(11) 
CLOSE(13) 
CLOSE(15) 
CLOSE(17) 
CLOSE(19) 
STOP 
END 
SUBROUTINE DATA 
DOUBLE PRECISION XK(50,2) 
DIMENSION ICODE(3), PRESC(3) 
COMMON/FEMI/NPOIN, NELEM, NBOUN, NPROP, NNODE, NEVAB, NSVAB, NDOFN, 
219 
" NDIME, NSTRE, ITER, IBNUH, IGR, ICNUM, IGR1, ICTYPE, ICTNUM, ICCO 
COMMON/FEM2/PROPS(5,3), COORD(50,2), LNODS(75,2), IFPRE(100), 
" FIXED(100), RLOAD(50,3), HATNO(75), ELOAD(75,6), LENGTH(100), 
" STRES(75,2), XDISP(100), TDISP(50,3), TREAC(50,3), TANST(8,3), 
" ASTIF(100,100), ASLOD(100), REACT(100), ANG(75,2), XK, MOM(75,2), 
" BSECM(67,6), COLPR(31,11), TAKMOH(7,3), CRITMOM(7,2), COEFC(12,12) 
COMMON/FEM3/NLC, NELC(100,2)#XLDG(100,4), ALMDA(75,6), POSMOM(75), 
" FMOH(75,6), INDEX 
COMHON/FEM4/KSIZ1, KSIZ2, KSIZ3, XDIS, IDEFYN 
REAL MOH, LENGTH 
C 
c DATA INPUT SUBROUTINE 
c 
c READ AND WRITE THE PROBLEM NUMBER 
c 
READ(5, *)ITIT 
WRITE(6,915)ITIT 
WRITE(4,915)ITIT 
915 FORMAT(IX, 20HANALYSIS OF FRAME NofI10) 
C 
C READ AND WRITE THE CONTROL DATA 
C 
READ(5, *)NPOIN, NELEH, NBOUN, NMATS 
NPROP=3 
NNODE-2 
NDOFN-3 
NDIME-2 
NSTRE-1 
WRITE(6,905)NPOIN, NELEM, NBOUN, NMATS, NPROP, NNODE, NDOFN, NDIHE, 
" NSTRE 
905 FORMAT(//lX, 7HNPOIN -, 15,3X, 7HNELEM -, 15,3X, 7HNBOUN -, I5,3X, 
" 7HNMATS -, 15, /lX, 
" 7HNPROP -, 15,3X, 7HNNODE -, 15,3X, 7HNDOFN -, 15,3X, 7HNDIME =, 15, 
" /lX, 7HNSTRE -, 15) 
NSVAB=NPOIN*NDOFN 
NEVAB=NNODE*NDOFN 
C 
C READ AND WRITE THE MATERIAL PROPERTIES 
C 
WRITE(6,950) 
950 FORMAT(/lH 19HMATERIAL PROPERTIES) 
WRITE(6,999) 
999 FORMAT(3X, 4HMAT., 9X, 10HYOUNG MOD., 12X, 4HAREA, 9X, 7HINERTIA) 
DO 10 IMATS-1, NMATS 
READ(5, *)JMATS, (PROPS(014ATS, IPROP), IPROP=1, NPROP) 
10 WRITE(6,910)JMATS, (PROPS(JMATS, IPROP), IPROP-1, NPROP) 
910 FORMAT(I5,8X, 3Fl5.5) 
C 
C READ AND WRITE THE ELEMENT(MEMBER) NODAL 
C (JOINT) CONNECTIONS 
C 
WRITE(6,960) 
960 FORMAT(/lH 2X, 4HELEM, 3X, 5HNODES, 3X, 4HMAT. 15X, 
+ 11HSTIFFNESSES) 
DO 20 IELEM-1, NELEM 
READ(5, *)JELEM, (LNODS(JELEM, INODE), INODE-1, NNODE), MATNO(JELEM), 
+ XK(JELEM, 1)oXK(JELEM, 2) 
20 WRITE(6,920)JELEM, (LNODS(JELEM#INODE), INODE=1, NNODE), MATNO(JELEH), 
+ XK(JELEM, 1), XK(JELEM, 2) 
920 FORMAT(4I5,2X, 2(2X, E15.5)) 
C 
C READ AND WRITE THE NODAL(JOINT) COORDINATES 
C 
WRITE(6,970) 
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970 FORMAT(/lH 5X, 4HNODE, 7X, SHX-COORD., 7X, BHY-COORD. ) 
DO 30 IPOIN=1, NPOIN 
READ(5, *)JPOIN, (COORD(JPOIN, IDIME), IDIME=1, NDIME) 
30 WRITE(6,930)JPOIN, (COORD(JPOIN, IDIME), IDIME=1, NDIME) 
930 FORMAT(I10,2F15.5) 
C 
C READ AND WRITE THE BOUNDARY CONDITIONS 
C AND STORE IN GLOBAL VECTORS 
DO 40 ISVAB-1, NSVAB 
IFPRE(ISVAB)-O 
40 FIXED(ISVAB)-O. O 
WRITE(6,980) 
980 FORMAT(/lH lX, 28HRESTRAINED NODES, FIXITY CODE, 
+ 22H AND PRESCRIBED VALUES) 
IF(NBOUN. EQ. O) GO TO 55 
DO 50 IBOUN-1, NBOUN 
READ(5, *)NODFX, (ICODE(IDOFN), PRESC(IDOFN), IDOFN=1, NDOFN) 
WRITE(6,940)NODFX, (ICODE(IDOFN), PRESC(IDOFN), IDOFN-1, NDOFN) 
940 FORMAT(110,3(15, FIO. 5)) 
DO 50 IDOFN=1, NDOFN 
INDEX-(NODFX-1)*NDOFN+IDOFN 
IFPRE(INDEX)-ICODE(IDOFN) 
50 FIXED(INDEX)-PRESC(IDOFN) 
55 CONTINUE 
c READ AND WRITE THE NODAL(JOINT) APPLIED LOADS 
c 
WRITE(6,990) 
990 FORMAT(/lH 5X, 4HNODE, SX, 6HX-LOAD, 9X, 6HY-LOAD, 7X, SHAPP-MOM- 
DO 60 IPOIN=1, NPOIN 
DO 60 IDOFN-1, NDOFN 
MOM(IPOIN, 1)-O. O 
MOM(IPOIN, 2)=O. o 
POSMOM(IPOIN)-O. O 
60 RLOAD(IPOIN, IDOFN)=O. O 
70 READ(5, *)IPOIN, (RLOAD(IPOIN, IDOFN), IDOFN=I, NDOFN) 
WRITE(6,966)IPOIN, (RLOAD(IPOIN, IDOFN), IDOFN-1, NDOFN) 
966 FORMAT(I10,3F15.5) 
IF(IPOIN. LT. NPOIN) GO TO 70 
c 
c READ AND WRITE ELEMENTS LOADINGS 
C READ NUMBER OF LOAD CASES 
READ(5, *)NLC 
IF(NLC. EQ. 0) GO TO 777 
C READ AND WRITE ELEH KUM AND ITS LOADING DATA 
WRITE(6,878) 
DO 873 IN-1, NLC 
READ(5, *) (NELC(IN, I), 1-1,2), (XLDG(IN, J), J-1,4) 
IF(NELC(IK, 1). EQ. 2)XDIS-XLDG(IN, 4) 
WRITE(6,875)NELC(IN, 2) 
875 FORHAT(lH 10HLOAD CASE:, 15) 
878 FORMAT(/lH 5X, 4HELEM, 8X, 6HX-LOAD, 9X, 6HY-LOAD, 7X, BHAPP. MOM. 
+ 7X, BHLOCATION) 
WRITE(6,876)NELC(IN, I), (XLDG(IN, J), J-1,4) 
876 FORMAT(I10,4F15.5) 
873 CONTINUE 
C 
C DESIGN DATA 
C 
C READ BEAM DATA (PLASTIC MOD, INERTIA, AIZEA, SIZE) 
C READ COLUMN DATA(Ix, Iy, Rx, Ry, PMODx, PMODy, AREA, SIZE, D/T) 
c READ THE BEAM NUMBER TO BE DESIGNED AND ITS STEEL GRADE, 
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C AND THE COLUMN NUMBER TO BE DESIGNED AND ITS STEEL GRADE. 
C READ THE STIFFNESSES 
C READ THE MOMENTS 
C READ THE TRANSITION MOMENT 
C READ THE CONNECTION TYPE AND CONNECTION NU14BER 
C READ THE CONNECTION MOMENT-ROTATION FACTOR 
C1 
777 READ(7, *)((BSECM(K, L), L-1,6), K-1,67) 
READ(9#*)((COLPR(K, L), L-1,11), K-1,31) 
READ(5, *)IBNUM, IGR, ICNUM, IGR1 
WRITE(6,891)ICNUM, IGR1, IBNUM, IGR 
891 FORMAT(/lX, 22HCOLUMN TO BE DESIGNED:, I3,4X, 6HGRADE:, 13/ 
+ 1X, 22HBEAM TO BE DESIGNED :, 13,4X, 6HGRADE:, I3) 
READ(11, *)((TANST(I, J), J-1,3), 1-1,8) 
READ(13, *)((TAKMOM(I, J), J-1,3), 1-1,7) 
READ(15, *)((CRITMOM(I, J), J-1,2), 1-1,7) 
READ(5, *)ICTYPE, ICTNUM 
WRITE(6,893)ICTYPE, ICTNUM-' 
WRITE(4,893)ICTYPE, ICTNUN 
893 FORHAT(lX, 17HCONNECTION TYPE :, 13,4X, 10HNODE NUM :, 13) 
READ(5, *)CONFACT 
WRITE(19,993)ICTYPE, CONFACT 
WRITE(6,994)CONFACT 
993 FORM. AT(6X, IHO, 2X, 14,3X, F6.2) 
994 FORMAT(lX, 19HCONNECTION FACTOR : gF6.2) C 
C CHANCE STIFFNESSES ACCORDING TO CONNECTION TYPE 
C SPECIFIC FOR SYMETRIC FRAMES 
C 
XK(IBNUM, I)-TANST(ICTYPE, l) 
XK(NPOIN-IBNUM, 2)=TANST(ICTYPE, l) 
C XK(ICNUM, 2)-TANST(ICTYPE, l) 
C XK(NPOIN-ICNUM, 1)-TANST(ICTYPE, l) 
WRITE(6,895)XK(ICNUM, 1), XK(ICNUM, 2) 
895 FORMAT(lX, 28HSTARTING COLUMN STIFFNESSES:, 2(2X, E15.5)) 
WRITE(6,897)XK(IBNUM, 1), XK(IBNUM, 2) 
897 FORMAT(IX, 28HSTARTING BEAM STIFFNESSES :, 2(2X, E15.5)) 
c 
c READ STABILITY COEFFICIENTS 
c 
READ(17, *)((COEFC(I, J), J-1,12), I-1,12) 
C 
c CHANGE MOMENTS AND TRANSITION MOMENT ACCORDING TO 
c THE MOMENT ROTATION CONNECTION FACTOR 
C 
DO 2377 IC=1,7 
DO 2377 IJ-1,3 
2377 TANMOM(IC, IJ)-CONFACT*TANMOM(IC, IJ) 
DO 2378 IC-1,7 
DO 2378 IJ-1,2 
2378 CRITHOM(IC, IJ)-CONFACT*CRITMOM(IC, jj) 
c 
INDEX-31 
DO 1991 1-1,31 
, ý1991 IF(PROPS(2,3). EQ. COLPR(l, l))INDEX-I 
C 
c REAM DEFLECTION CHECK (O=NO# I-YES) 
READ(5, *)IDEFYN 
IF(IDEFYK. EQ. O)THEN 
WRITE(6,2410) 
2410 FORMAT(lX, 24HWITHOUT DEFLECTION CHECK) 
ELSE 
WRITE(6,2420) 
2420 FORHAT(lX, 21HWITH DEFLECTION CHECK) 
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ENDIF 
RETURN 
END 
SUBROUTINE STIFFB 
DOUBLE PRECISION XK(50,2) 
COHMON/FEMl/NPOIN, NELEM, NBOUN, NPROP, NNODE, NEVAB, NSVAB, NDOFN, 
" NDIME, NSTRE, ITER, IBNUH, IGR, ICNUM, IGR1, ICTYPE, ICTNum, ICCO 
COHMON/FEM2/PROPS(5,3), COORD(50,2), LNODS(75#2), IFPRE(100), 
" FIXED(100), RLOAD(50,3), MATNO(75), ELOAD(75,6), LENGTH(100), 
" STRES(75,2), XDISP(100), TDISP(50,3), TREAC(50,3), TANST(8,3), 
" ASTIF(100,100), ASLOD(100), REACT(100), ANG(75,2), XK, MOM(75,2), 
" BSECM(67,6), COLPR(31,11), TANMOM(7,3), CRITHOM(7,2), COEFC(12,12) 
COMMON/FEM3/NLC, NELC(100,2), XLDG(100,4), ALMDA(75,6), POSMOM(75), 
" FMOM(75,6), INDEX 
DIMENSION ESTIF(6,6) 
REAL NINER, MOM, LENGTH 
EVALUATION or MEMBER STirrNESS MATRICES 
REWIND 1 
DO 20 IELEM-1, NELEM 
LPROP-MATNO(IELEM) 
YOUNG=PROPS(LPROP, I) 
XAREA-PROPS(LPROP, 2) 
NINER-PROPS(LPROP, 3) 
NODEl-LNODS(IELEM, l) 
NODE2-LNODS(IELEM, 2) 
XPROJ-COORD(NODE2,1)-COORD(NODEl, l) 
YPRDJ-COORD(NODE2,2)-COORD(NODE1,2) 
ELENG-SQRT(XPROJ*XPROJ+YPROJ*YPROJ) 
LENGTH(IELEM)-ELENG 
SINTH-YPROJ/ELENG 
COSTH-XPROJ/ELENG 
ANG(IELEM, 1)-SINTH 
ANG(IELEM, 2)-COSTH 
AR=(ELENG**2)*XAREA/NINER 
FMUL1-(YOUNG*NINER)/ELENC**3 
FMUL2-(6*YOUNG*NINER)/ELENG 
ALPHA-2+(FKUL2/XK(IELEM, 2)) 
BETHA-2+(FMUL2/XK(IELEM, I)) 
FMUL3=ALPHA*BETHA-1 
AKI-6*ALPHA/FMUL3 
AK2-6/FMUL3 
AK3-6*BETHA/FMUL3 
AK4-AK1+AK2 
AK5-AK2+AK3 
AK6-AK4+AK5 
ALMDA(IELEH, 1)-(2*ALPHA-1)/FKUL3 
AL14DA(IELEH, 2)-(ALPHA-2)/FMUL3 
ALMDA(IELEM, 3)-(BETHA-2)/FMUL3 
ALHDA(IELEM, 4)-(2*BETHA-1)/Fl4UL3 
ALMDA(IELEM#5)-ALMDA(IELEM, 1)-ALMDA(IELEM, 3) 
ALMDA(IELEM, 6)-ALMDA(IELEM, 2)-ALMDA(IELEH, 4) 
ESTIF(l, l)-FMULI*(AR*COSTH**2+AK6*SINTH**2) 
ESTIF(1,2)-FMUL1*(AR-AK6)*SINTH*COSTH 
ESTIF(1,3)--FMUL1*ELENG*AK4*SINTH 
ESTIF(1#4)--ESTIF(l, l) 
ESTIF(1,5)--ESTIF(1,2) 
ESTIF(1,6)--FMUL1*ELENG*AK5*SINTH 
ESTIF(2,2)-FMUL1*(AR*SINTH**2+AK6*COSTH**2) 
ESTIF(2,3)-FMUL1*ELENG*AK4*COSTH 
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ESTIF(2,4)=-ESTIF(1,2) 
ESTIF(2,5)--ESTIF(2,2) 
ESTIF(2,6)-FMLI*ELENG*AK5*COSTH 
ESTIF(3,3)-FXULI*ELENG**2*AK1 
ESTIF(3,4)=-ESTIF(1,3) 
ESTIF(3,5)--ESTIF(2,3) 
ESTIF(3,6)-FMUL1*ELENG**2*AK2 
ESTIF(4,4)-ESTIF(i, l) 
ESTIF(4,5)=ESTIF(1,2) 
ESTIF(4,6)-FKUL1*ELENG*AK5*SINTH 
ESTIF(5,5)-ESTIF(2,2) 
ESTIF(5,6)81-FMUL1*ELENG*AK5*COSTH 
ESTIF(6,6)-FMULI*ELENG**2*AK3 
DO 10 1-1,6 
DO 10 J-I, 6 
10 ESTIF(J, I)-ESTIF(I, J) 
WRITE(1,626) ESTIF 
626 FORHAT(6Ell. 4) 
20 CONTINUE 
RETURN 
END 
SUBROUTINE ASSEMB 
DOUBLE PRECISION XK(50,2) 
COMMON/FEMl/NPOIN, NELEM, NBOUN, NPROP, NNODE, NEVAB, NSVAB, NDOFN, 
" NDIME, NSTRE, ITER, IBNUM, IGR, ICNUM, IGR1, ICTYPE, ICTNUM, ICCO 
COMMON/FEM2/PROPS(5,3), COORD(50,2)#LNODS(75,2), IFPRE(100)t 
" FIXED(100), RLOAD(50,3), MATNO(75), ELOAD(75,6), LENGTH(100), 
" STRES(75,2), XDISP(100), TDISP(50,3), TREAC(50,3), TANST(8,3), 
" ASTIF(100,100), ASLOD(100), REACT(100), ANG(75,2), XK, MOM(75,2), 
" BSECM(67,6), COLPR(31,11), TAKMOM(7,3), CRITMOM(7,2), COEFC(12,12) 
COMMON/FEM3/NLC, NELC(100,2), XLDG(100,4), ALMDA(75,6), POSMOM(75), 
" FMOM(75,6), INDEX 
DIMENSION ESTIF(6,6) 
REAL MOM, LENGTH 
C 
C THIS ROUTINE ASSEMBLES THE ELEMENT (MEMBER) 
C STIFFNESSES AND APPLIED LOADS TO FORM THE 
C GLOBAL STIFFNESS MATRIX AND FORCE VECTOR 
REWIND 1 
DO 10 ISVAB=1, NSVAB 
ASLOD(ISVAB)-O. O 
DO 10 ZSVAB=1, NSVAB 
ASTIF(ISVAB, JSVAB)-O. O 
10 CONTINUE 
c ASSEMBLE THE ELEMENT LOADS 
DO 73 1-1,75 
DO 73 J-1,6 
73 FHOM(I, J)-O. O 
IF(NLC. EQ. O)GO TO 337 
DO 338 NE-1, NLC 
NMJ-KELC(NE, l) 
ALMM-XLDG(NE, 4)/LENGTH(NMJ) 
ALNN-(LENGTH(NMJ)-XLDG(NE, 4))/LENGTH(NMJ) 
IP(NELC(NE, 2). EQ. 1) THEN 
Ul-ALNN*XLDG(NE, l) 
U2-(XLDG(NE, 1)-Ul) 
Vl-A. LNN*(l+ALMH*ALNN*ALMDA(NMJ#5)+ALMM**2*ALMDA(NMJ, 6))* 
+ XLDG(NE, 2) 
V2-(XLDG(NE, 2)-Vl) 
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Zl-ALMM*ALNN*(ALNN*ALMDA(NMJ, 1)+ALMM*ALMDA(NMJ, 2))* 
+ XLDG(NE. 2)*LENGTH(Nl4J) 
Z2-ALMM*ALNN*(ALMM*ALMDA(NMJ, I)+ALNN*ALMDA(NMJ, 2))* 
+ XLDG(NE, 2)*LENGTH(NMJ) 
POSHOM(NMJ)-ABS(Vl)*XLDG(NE, 4) 
ELSE 
IF(NELC(NE, 2). EQ. 3)THEN 
Ul-(1/2. )*LENGTH(NHJ)*XLDG(NE, I) 
U2=Ul 
Vl-(1/12. )*(6+ALMDA(NMJ, S)+ALMDA(NMJ, 6))*LENGTH(NMJ)* 
+ XLDC(NE, 2) 
V2-VI 
Zl-(1/12. )*(ALMDA(NMJ, I)+ALMDA(NHJ, 2))*LENGTH(NMJ)**2* 
+ XLDG(NE, 2) 
Z2-Zl 
POSMOM(NMJ)-ABS(Vl)*LENGTH(NMJ)/4. 
ELSE 
IF(NELC(NE, 2). EQ. 4)THEN 
Ul-(1/6. )*LENGTH(NMJ)*XLDC(NE, l) 
U2-2*Ul 
Vl-(1/60. )*(10+2*ALMDA(NMJ, 5)+3*ALMDA(KMJ, 6))* 
+ LENGTH(NMJ)*XLDG(NE, 2) 
V2-2*Vl 
Zl-(1/6. )*(2*ALMDA(KMJ, 1)+3*ALMDA(NMJ, 2))* 
+ LENGTH(KMJ)**2*XLDG(NE, 2) 
Z2-2*Zl 
POSMOM(NMJ)=0.1283*1/2. *XLDG(NE, I)*LENGTH(NMJ)**2 
ELSE 
ENDir 
ENDIF 
ENDIF 
c 
c EVALUATING TOTAL SHEAR AND MOMENT OF BEAM 
c 
YMOM(NMJ, I)--Ul+FMOM(NMJ, l) 
FMOM(NMJ, 4)--U2+FMOM(NHJ, 4) 
FMOM(NMJ, 2)--Vl+FMOM(NMJ, 2) 
FMOM(NMJ, 5)--V2+FMOM(NHJ, 5) 
FMOM(NMJ, 3)--Zl+FMOM(NMJ, 3) 
FMOM(NHJ, 6)-Z2+FMOM(NMJ, 6) 
C 
C ACCUMULATING ELEMENTS LOADINGS 
C 
ELOAD(NMJ, 1)-Ul+ELOAD(NMJ, I) 
ELOAD(NMJ, 2)-Vl+ELOAD(NMJ, 2) 
ELOAD(NMJ, 3)-Zl+ELOAD(NMJ, 3) 
ELOAD(KW, 4)-U2+ELOAD(NMJ, 4) 
ELOAD(Nl4J, 5)-V2+ELOAD(NMJ, 5) 
ELOAD(NHJ, 6)--Z2+ELOAD(NHJ, 6) 
338 CONTINUE 
337 DO 15 IPOIN-10KPOIN 
DO 15 IDOFN-1, NDOFN 
NROWS-(IPOIN-1)*NDOFN+IDOFN 
15 ASLOD(NROWS)-ASLOD(NROWS)+RLOAD(IPOIN, IDOFN) 
DO 30 IELEM-1, NELEM 
C 
C 
RF. AD(1, *) ESTIF 
DO 20 INODE=I, NNODE 
NODEI-LNODS(IELEM, INODE) 
DO 20 IDOFK-1, NDOFN 
KROWS-(NODEI-1)*NDOFN+IDOFN 
NROWE-(INODE-1)*NDOFN+IDOFN 
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ASLOD(KROWS)=ASLOD(KROWS)+ELOAD(IELEM, NROWE) 
ASSEMBLE THE ELEMENT STIFFNESS MATRICES 
DO 20 JNODE-1, NNODE 
NODEJ-LNODS(IELEM, JNODE) 
DO 20 JDOFN=I, NDOFN 
NCOLS-(NODEJ-1)*NDOFN+JDOFN 
NCOLE-(JNODE-1)*NDOFN+JDOFN 
ASTIF(NROWS, NCOLS)-ASTIF(NROWS, NCOLS)+ESTIF(NROWE, NCOLE) 
20 CONTINUE 
30 CONTINUE 
. RETURN END 
SUBROUTINE GREDUC 
DOUBLE PRECISION XK(50,2) 
COMMON/FEMI/NPOIN, NELEM, NBOUN, NPROP, NNODE, NEVAB, NSVAB, NDOFN, 
" NDIME, NSTRE, ITER, XBNUM, IGR, ICNUM, IGR1, ICTYPE, ICTNUM, ICCO 
COMMON/FEM2/PROPS(5,3), COORD(50,2), LNODS(75,2), IFPRE(100)0 
" FIXED(100), RLOAD(50,3), MATNO(75), ELOAD(75,6), LENGTH(100), 
" STRES(75,2), XDISP(100), TDISP(50,3), TREAC(50#3), TANST(8,3), 
" ASTIF(100,100), ASLOD(100), REACT(100), ANG(75,2), XK, MOM(75,2), 
" BSECM(67,6), COLPR(31,11), TAHMOM(7,3), CRITMOM(7,2), COEFC(12,12) 
REAL MOM, LENGTH 
C 
C THIS ROUTINE REDUCES THE GLOBAL STIFFNESS 
C EQUATIONS BY DIRECT GAUSSIAN ELIHINATION 
C 
NEQNS-NSVAB 
DO 50 IEQNS-1, NEQNS 
C 
IF(IFPRE(IEQNS). EQ. 1)GO TO 30 
C REDUCE EQUATIONS 
C 
PIVOT-ASTIF(IEQNS, IEQNS) 
IF(ABS(PIVOT). LT. 1. OE-10)GO TO 60 
IF(IEQNS. EQ. NEQNS)GO TO 50 
IEQN1-IEQNS+l 
DO 20 IROWS-IEQN1, NEQNS 
FACTR=ASTIF(IROWS, IEQNS)/PIVOT 
IF(FACTR. EQ. O. O)GO TO 20 
DO 10 ICOLS=IEQNS, NEQNS 
ASTIF(IROWS, ICOLS)-ASTIF(IROWS, ICOLS)-FACTR*ASTIF(IEQNS, ICOLS) 
10 CONTINUE 
ASLOD(IROWS)-ASLOD(IROWS)-PACTR*ASLOD(IEQNS) 
20 CONTINUE 
GO TO 50 
ADJUST RHS (LOADS) FOR PRESCRIBED DISPLACEMENTS 
30 DO 40 IROWS-IEQNS, NEQNS 
ASLOD(IROWS)-ASLOD(IROWS)-ASTIF(IROWS, IEQNS)*FIXED(IEQNS) 
ASTIF(IROWS, IEQNS)-O. 0 
40 CONTINUE 
GO TO 50 
60 WRITE(6,900)PIVOT, IEQNS 
900 FORMAT(5X, 18HINCORRECT PIVOT - E20.6#5X#13HEQUATION NO. #15) STOP 
50 CONTINUE 
RETURN 
END 
SUBROUTINE BAKSUB 
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DOUBLE PRECISION XX(50,2) 
COMMON/FEMl/NPOIN, NELEM, NPROP, NBOUN, NNODE, NEVAB, NSVAB, NDOFN, 
" NDIME, NSTRE, ITER, IBNUM, IGR, ICNUM, IGRI, ICTYPE, ICTNUM, ICCO 
COMMON/FEM2/PROPS(5,3), COORD(50,2), LNODS(75,2), IFPRE(100), 
" FIXED(100), RLOAD(50,3), MATNO(75), ELOAD(75,6), LENGTH(100), 
" STRES(75,2), XDISP(100), TDISP(50,3), TREAC(50,3), TANST(8,3), 
" ASTIF(100,100), ASLOD(100), REACT(100), ANG(75,2), XK, HOM(75,2), 
" BSECM(67,6), COLPR(31,11), TAKMOM(7,3), CRITMOM(7,2), COEFC(12,12) 
REAL MOM, LENGTH 
C 
C THIS ROUTINE PERFORMS THE BACK-SUBSTITUTION PHASE 
C 
NEQNS-NSVAB 
DO 5 IEQNS-1, NEQNS 
REACT(IEQNS)-O. o 
5 CONTINUE 
NEQN1-NEQNS+l 
DO 6 LN-1,100 
6 XDISP(LN)-O. O 
DO 30 IEQNS-1, NEQNS 
NBACK-NEQN1-IEQNS 
PIVOT-ASTIF(NBACK, NBACK) 
RESID-ASLOD(NBACK) 
IF(NBACK. EQ. NEQNS)GO TO 20 
NBACI-NBACK+l 
DO 10 ICOLS-NBACI, NEQNS 
RESID-RESID-ASTIF(NBACK, ICOLS)*XDISP(ICOLS) 
'10 CONTINUE 
20 IF(IFPRE(NBACK). EQ. 0) XDISP(NBACK)-RESID/PIVOT 
IF(IFPRE(NBACK). EQ. 1) XDISP(NBACK)-FIXED(NBACK) 
IF(IFPRE(NBACK). EQ. I) REACT(NBACK)--RESID 
30 CONTINUE 
KOUNT-0 
DO 40 IPOIN=I, NPOIN 
DO 40 IDOFN-1, NDOFN 
'KOUNT=KOUNT+l 
TDISP(IPOIN, IDOFN)-XDISP(KOUNT) 
40 TREAC(IPOIN, IDOFN)-REACT(KOUNT) 
RETURN 
END 
SUBROUTINE FORCE 
DOUBLE PRECISION XK(50,2) 
DIMENSION POMEM(6), ESTIF(6,6) 
COMMON/FEMl/NPOIN, NELEH#NBOUN, NPROP, NNODE, NEVAB#NSVAB, NDOPN, 
" NDIME, NSTRE, ITER, IBNUH, IGR, ICNUH, IGR1, ICTYPE, ICTNUM, ICCO 
COMMON/FEH2/PROPS(5,3), COORD(50,2), LNODS(75,2), IFPRE(100), 
+ FIXED(100), RLOAD(50,3)#MATNO(75), ELOAD(75,6), LENGTH(100), 
" STRES(75,2), XDISP(100), TDISP(50,3), TREAC(50,3), TANST(8,3), 
" ASTIF(100,100), ASLOD(100), REACT(100), ANG(75,2)#XK, MOM(75,2), 
BSECM(67,6), COLPR(31,11), TANMOM(7,3), CRITMOM(7,2), COEFC(12,12) 
COMMON/FEM3/NLC, NELC(100,2), XLDG(100,4), ALMDA(75,6), POSMOM(75), 
+ FHOM(75,6), INDEX 
REAL MOM, LENGTH 
c 
C MEMBER FORCE CALCULATIONS FOR BOTH AXIAL 
C BAR AND PIN-JOINTED PLANE FRAME PROBLEMS 
C, 
REWIND 1 
c 
WRITE(6,988) 
DO 10 IELEM-1, NELEM 
c 
READ(1, *) ESTIF 
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C 
C EVALUATE THE MEMBER END FORCES 
C 
988 FORMAT(/lX, 3HMEH, 3X, 8HX-FORCE 4X, 8HY-FORCE 4X, 7HMOHENT 
+ 5X, BHX-FORCE 4X, SHY-FORCE 4X, 7HMOMENT 
DO 20 IEVAB-1, NEVAB 
FOHEM(IEV, kB)-O. O 
KOUNT-0 
DO 20 INODE-1, NNODE 
LOCAL-LNODS(IELEH, INODE) 
DO 20 IDOFN-1, NDOFN 
KOUNT-KOUNT+l 
20 FOMEH(IEVAB)-FOMEM(IEVAB)+ESTIF(IEVAB, KOUNT)*TDISP(LOCAL, IDOFN) 
C 
DO 1111 1-1,6 
1111 FOHEH(I)-FOMEM(I)+FMOH(IELEM, I) 
WRITE(6,990)IELEM, FOMEH 
990 FORMAT(lX, I3,6(lX, Ell. 5)) 
C 
MOM(IELEM, 1)-FOMEM(3) 
MOM(IELEH, 2)-FOMEM(6) 
C 
C EVALUATE THE AXIAL FORCE 
C 
STRES(IELEM, I)-FOMEM(1)*ANG(IELEM, 2)+FOMEM(2)*ANG(IELEM, l) 
STRES(IELEM, 2)-FOMEM(1)*ANG(IELEM, 1)+FOMEM(2)*ANG(IELEM, 2) 
10 CONTINUE 
RETURN 
END 
SUBROUTINE RESULT 
DOUBLE PRECISION XK(50,2) 
COMMON/FEMl/NPOIN, NELEM, NBOUN, NPROP, NNODE, NEVAB, NSVAB, KDOFN, 
" NDIME, NSTRE, ITER, IBNUM, IGR, ICNUM, IGR1, ICTYPE, ICTNUM, ICCO 
COMMON/FEM2/PROPS(5,3), COORD(50,2), LNODS(75,2), IFPRE(100), 
" FIXED(100), RLOAD(50,3), MATNO(75), ELOAD(75,6), LENGTH(100), 
" STRES(75,2), XDISP(100), TDISP(50,3), TREAC(50,3), TANST(8,3), 
" ASTIF(100,100), ASLOD(100), REACT(100), ANG(75,2), XK, MOm(75,2), 
" BSECM(67,6), COLPR(31,11), TAKMOM(7,3), CRITMOM(7,2), COEFC(12,12) 
REAL MOM, LENGTH 
C 
C OUTPUT OF RESULTS 
c 
C WRITE THE NODAL(JOINT) DISPLACEMENTS AND REACTIONS 
C 
WRITE(6,900) 
900 FORMAT(/lX, 4HNODE, 12X, 13HDISPLACEMENTSo25X, 9HREACTIONS) 
DO 10 IPOIN-1, NPOIN 
10 WRITE(6,910)IPOIN, (TDISP(IPOIN, IDOFN), IDOFN-1, NDOFN), 
+ (TREAC(IPOIN, IDOFN), IDOFN-1, NDOFN) 
910 FORMAT(I4,6(lX, Ell. 5)) 
30 CONTINUE 
WRITE(6,776) 
776 FORHAT(/lX, 3HMEM, 3X, 11HAXIAL FORCE, 3X, 11HSHEAR FORCE) 
DO 77 1-1, NELEH 
77 WRITE(6,777)I#STRES(l, l), STRES(1,2) 
777 FORMAT(I4, lX, Ell. 5,3X, Ell. 5) 
RETURN 
END 
SUBROUTINE BEAM 
DOUBLE PRECISION XK(50,2) 
COMMON/FEMl/NPOIN, NELEM, NBOUN, NPROP, NNODE, NEVAB, NSVAB, NDorN, 
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" NDIME, NSTRE#ITER, IBNUM, IGR, ICNUM, IGRI, ICTYPE, ICTNUM, ICCO 
COMMON/FEM2/PROPS(5,3), COORD(50,2), LNODS(75,2), IFPRE(100), 
" FIXED(100), RLOAD(50,3), MATNO(75), ELOAD(75,6), LENGTH(100), 
" STRES(75,2), XDISP(100), TDISP(50,3), TREAC(50,3), TANST(8,3), 
" ASTIF(100,100)#ASLOD(100), REACT(100), ANG(75,2), XK, MOM(75,2), 
" BSECM(67,6), COPLR(31,11), TANMOM(7,3), CRITMOM(7,2), COEFC(12,12) 
COMMON/FEM3/NLC, NELC(100,2), XLDG(100#4), ALMDX(75,6), POSMOM(75), 
" FMOM(75,6), INDEX 
COMMON/FEM4/KSIZ1, KSIZ2, KSIZ3, XDIS, IDEFYN 
REAL MOM, MOMENT, LENGTH, M1, M2, L 
IF(IGR. EQ. 43)FY-27.5 
IF(IGR. EQ. 50)FY-35.0 
IF(ABS(MOM(IBNUM, 1)). GE. ABS(MOM(IBNUM, 2))) THEN 
MOMENT-ABS(HOM(IBNUM, 1)) 
MI-MOMENT/1.5 
M2-ABS(MOM(IBNUM, 2))/1.5 
ELSE 
MOMENT-ABS(MOM(IBN'UM, 2)) 
Ml-MOMENT/1.5 
M2=ABS(MOM(IBNUM, 1))/1.5 
ENDIF 
POSMOM(IBN'UM)-ABS(POSMOM(IBNIJM)-MOM(IBNUM, 1)) 
IF(POSMOM(IBNUM). GT. MOMENT)HOMENT-POSMOM(IBNUM) 
WRITE(6,595)MOMENT 
WRITE(4,595)MOMENT 
595 FORMAT(/lX, 14HDESIGN MOMENT:, E15.5) 
MOD=MOMENT/PY 
L-LENGTH(IBNUM) 
DX-L/2. 
DISMAX-L/200. 
c WORKING LOAD 
WW-ABS(XLDG(IBNUM, 2))/1.5 
DO 589 1-1,67 
DIS1-WW*DX/(24*PROPS(MATNO(IBNUM), l)*BSECM(I, 2)) 
DFT-4. /(WW*L) 
DIS2-DX**3-(2*L+DFT*Ml-DFT*M2)*DX**2 
DIS3-(12*Ml/WW)*DX+L**3-(B*MI*L/WW)-(4*M2*L/WW) 
DIS-ABS(DIS1*(DIS2+DIS3)) 
IF(IDEFYN. EQ. O)THEN 
IF(BSECM(I, 1). LT. MOD) GO TO 589 
ELSE 
WRITE(*, *)DIS, DISMAX 
IF(BSECM(I, 1). LT. MOD) GO TO 589 
IF(DIS. GT. DISMAX)GO TO 589 
ENDIF 
NUH-I 
GO TO 580 
589 CONTINUE 
NUM-67 
IF(BSECM(NUM, I). LT. MOD) GO TO 581 
ENDIF 
580 INUH-NUH 
WRITE(6,2440)DIS, DISMAX 
2440 FORKAT(lX, 5HDIS :, Fl2.5,3X, SHDISMAX :, F12.5) 
IF(IDEFYK. NEoO)WRITE(6,2555) 
2555 FORMAT(lX, 44HDEF. BEFORE TAKING WEIGHT INTO CONSIDERATION) 
DO 584 K-NUM, 67 
IF(BSECM(K, 6). GT. BSECM(NUM, 6))GO TO 584 
IF(BSECM(K, 2). GE. BSECM(NUM, 2))INUM-K 
584 CONTINUE 
INERTIA-BSECM(INUM, 2) 
AREA-BSECM(INUH, 3) 
RATIO-INERTIA/PROP MATNO(IBNUM), 3) SM 
IF(ICCO. GT. 12)GO TO 583 
IF(RATIO. GE. l. AND-RATIO. LE. 1.01)GO TO 583 
PROPS(MATNO(IBNUM), 3)-INERTIA 
PROPS(HATNO(IBNUM), 2)-AREA 
GO TO 590 
581 WRITE(* 582) 
582 FORMAT(! X, 32HWARNING-MAX. SIZE BEAM IS USED11) 
583 ITER-1 
KSIZ1-INT(BSECM(INUM, 4)) 
KSIZ2-INT(BSECM(INUM, 5)) 
KSIZ3-INT(BSECM(INUM, 6)) 
WRITE(6,585)IBNUH, KSIZieKSIZ2, KSIZ3, IGR 
WRITE(4,585)IBNUM, KSIZ1, KSIZ2#KSIZ3, IGR 
585 FORMAT(/IX, 7HBEAM NO, I4,3X, 6HSIZE :, 14, lHx, I3, IHX, 13,2X, 
+ 6HGRADE:, 13) 
590 WRITE(6,591)(PROPS(HATNO(IBNUM), I), 1-2,3) 
WRITE(4,591)(PROPS(MATNO(IBNUM), I), I-2,3) 
591 FORMAT(/lX, IOHBEAM AREA-, Fl2.4,2X, BHINERTIA-, Fl2.4) 
WRITE(6,594)XK(IBN'UM, I), XK(IBNUM, 2) 
WRITE(4,594)XK(IBNUM, 1), XK(IBNUM, 2) 
IF(ITER. EQ. O)GO TO 593 
WRITE(6,592) 
WRITE(4,592) 
592 FORMAT(//lX, 45HSUITABLE SECTION TAKING WT INTO CONSIDERATION) 
WRITE(6,585)IBNUM, KSIZ1, KSIZ2, KSIZ3, IGR 
WRITE(4,585)IBNUM, KSIZ1, KSIZ2, KSIZ3, IGR 
WRITE(6,591)BSECH(INUM, 3), BSECM(INIJM, 2) 
WRITE(4,591)BSECM(INUM, 3), BSECM(INUM, 2) 
WRITE(6,594)XK(IBNUM, 1), XK(IBNUM, 2) 
U'RITE(4,594)XK(IBNUM, 1), XK(IBNUM, 2) 
594 FORMAT(lX, 27HBEAM SPRING STIFFNESSES :, 2(2X, E15.5)) 
DlSl-WW*DX/(24*PROPS(MATNO(IBNUM), l)*BSECM(INUM, 2)) 
DFT-4. /(WW*L) 
DIS2-DX**3-(2*L+DFT*Ml-DFT*M2)*DX**2 
DIS3-(12*Ml/WW)*DX+L**3-(S*Ml*L/WW)-(4*M2*L/WW) 
DIS-ABS(DIS1*(DIS2+DIS3)) 
WRITE(6,667)DIS#DISMAX 
667 FORMAT(lX, 17HFINAL DEFLECTION:, FlO. 5,2X, 4HMAX:, FlO. 5) 
593 RETURN 
END 
SUBROUTINE COLUMN 
DOUBLE PRECISION XK(50,2) 
COMMON/FEM1/NPOIN, NELEM, NBOUN, NPROP, NNODE, NEVAB, NSVAB, NDOFN, 
" NDIME, NSTRE, ITER, IBNUM, IGR, ICNUM, IGR1, ICTYPE, ICTNUM, ICCO 
COMMON/FEM2/PROPS(5,3)#COORD(50,2), LNODS(75,2), IFPRE(100), 
" FIXED(100), RLOAD(50,3), MATNO(75), ELOAD(75,6), LENGTH(100), 
" STRES(75,2), XDISP(100), TDISP(50,3), TREAC(50#3), TANST(8,3), 
" ASTIF(100,100), ASLOD(100), REACT(100), ANG(75,2), XK#MOM(75,2), 
" BSECM(67,6), COLPR(31,11), TANMOM(7,3), CRITMOM(7,2)#COEFC(12,12) 
COMMON/PEM3/NLC, NELC(100,2), XLDG(100,4)#AL14DA(75,6), POSMOM(75)t 
" FMOM(75,6), INDEX 
COMMON/FEM5/ICSIZI, ICSIZ2, ICSIZ3, ECC 
REAL MULT10#MOM, LENGTH 
c 
IF(IGR1. EQ. 43)FYC-27.5 
IF(IGR1. EQ. 50)FYC-35.0 
C 
C COLUMN EFFECTIVE LENGTH. CALCULATION OF MULTIPLIER CALPRA 
C 
IF(TDISP(LNODS(ICNUM, 1), 3). EQ. O)THEN 
RSTIFL-XK(ICNUH, l) 
ELSE 230 
RSTIFL-ABS(MOM(ICNUM, 1)/TDISP(LNODS(ICNUM, 1), 3)) 
ENDIF 
RSTIFR-XK(IBNUM, l) 
MULT10-LENGTH(ICNUM)/(PROPS(HATNO(ICNUM), l)*PROPS(HATNO(ICNUM), 3) 
DELTAL-RSTIFL*HULT10 
DELTAR-RSTIFR*MULT10 
LINEAR INTERPOLATIONS ON STABILITY COEFICIENTS 
NULS-2 
NLLH-2 
NULV-2 
NLLV-2 
DO 401 1-3,11 
IF(DELTAR. GT. COEFC(1, I-1). AND. DELTAR. LE. COEFC(l, l))NULH-I 
IF(DELTAR. GT. COEFC(l, 1-1). AND. DELTAR. LE. COEFC(I, I))NLLH-I-I 
IF(DELTAL. GT. COEFC(I-1,1). AND. DELTAL. LE. COEFC(l, l))NULV-1 
IF(DELTAL. GT. COEFC(1-1,1). AND. DELTAL. LE. COEFC(I, 1))NLLV-1-l 
401 CONTINUE 
IF(DELTAR. GT. COEFC(1,11))NULH-12 
IF(DELTAR. GT. COEFC(1,11))NLLH-11 
IF(DELTAL. GT. COEFC(11,1))NULV=12 
IF(DELTAL. GT. COEFC(lltl))NLLV-11 
VALl-COEFC(NLLV, NLLH) 
VAL2-COEFC(NULV, NLLH) 
VAL3-COEFC(NLLV, NULH) 
VAL4-COEFC(NULV, NULH) 
CLINTER-VAL1+((VAL3-VAL1)/(COEFC(1, WJLH)-COEFC(1, NLLH)))* 
" (DELTAR-COEFC(1, NLLH)) 
UINTER=VAL2+((VAL4-VAL2)/(COEFC(1, NULH)-COEFC(1, NLLH)))* 
" (DELTAR-COEFC(1, NLLH)) 
TINTER=CLINTER+((UINTER-"jLri, L-LA)/(COEFC(NULV, I)-COEFC(NLLV, I)))* 
" (DELTAL-COEFC(NLLV, 1)) 
CALPHA-3.1416/SQRT(TINTER) 
WRITE(6,309)TINTER, CALPHA 
309 FORKAT(/lX, 13HSTAB. COEF. C -, F7.2,3X, 7HALPHA -, F7.2) 
IF(ABS(HOM(ICNUM, 1)). GE. ABS(HOM(ICNUM, 2))) THEN 
CHOM-ABS(MOM(ICKUM, 1)) 
XMBETA-MOM(ICNUM, 1)/MOM(ICNUM, 2) 
ELSE 
CMOM-ABS(MOM(ICNUM, 2)) 
XHBETA-MOM(ICNUM, 2)/MOM(ICNUM, l) 
ENDIF 
IND-0 
TERM2v-O 
DO 300 II-1, INDEX 
C 
C COMPRESSIVE STRENGTH CALCUUTION (PC) 
SLEND-CALPHA*LENGTH(ICHUM)/COLPR(11#4) 
IF(SLEND. GT. 180) SLEND-180 
PE-(3.1416**2)*PROPS(MATNO(ICNITH), l)/(SLEND**2) 
XSLEND=0.2*SQRT((3.1416**2)*PROPS(HATNO(ICNUH), l)/FYC) 
XNUE-0.001*5.5*(SLEND-XSLEND) 
PHI-(FYC+(XNUE+I)*PE)/2 
PC-(PE*FYC)/(PHI+SQRT(PHI**2-PE*FYC)) 
TOT. MOMENT 
IF(CMOM. GT. ABS(STRES(ICNUM, I)*ECC)) THEN 
ECMOM-CMOH 
ELSE 
ECMOM-STRES(ICNUM, 1)*ECC 
XMBETA--l 
231 
ENDIF 
LOCAL CAPACITY CHECK 
XNN=STRES(ICMYM, 1)/(COLPR(II, 7)*FYC) 
IF(STRES(ICNUM, 1). GT. O. 2*COLPR(II, 7)*FYC) THEN 
XMRX-1.125*(l-XNN)*COLPR(II, 5)*FYC 
ELSE 
XMRX-(1-2.5*XNN**2)*COLPR(II, 5)*FYC 
ENDIF 
TERMI-(ECMOM/XMRX)**2 
OVERALL BUCKLING CHECK 
SHH-0.57+(0.33*XMBETA)+(O. I*XHBETA**2) 
IF(SMH. LT. O. 43) SHH-0.43 
ZPCX-STRES(ICNUH, 1)/PC 
XHCX-FYC*COLPR(II, 5) 
BUCKI-XHCX*(l-ZPCX)/(1+0.5*ZPCX) 
SLENDY-LENGTH(ICNUM)/COLPR(II, 3) 
PEY-(3.1416**2)*PROPS(HATNO(ICNUM), l)/(SLENDY**2) 
XNUEY=0.001*5.5*(SLENDY-XSLEND) 
PHIY-(FYC+(XNUEY+1)*PEY)/2 
PCY-(PEY*FYC)/(PHIY+SQRT(PHIY**2-PEY*FYC)) 
SLENDV-CALPHA*SLENDY 
XV-(SQRT(1+0.05*(SLENDV/COLPR(II, 11))**2))**(-0.5) 
XSLT-0.9*XV*SLENDV 
XNULT-0.007*(XLT-2*XSLEND) 
IF(XNULT. LT. O)XNULT-0 
XME-XMCX*3.1416**2*PROPS(HATNO(ICNUM), l)/(XSLT**2*FYC) 
PHIB=(FYC+(XNULT+1)*XHE)/2 
HB-(XME*XMCX)/(PHIB+SQRT(PHIB**2-XME*XHCX)) 
BUCK2-MB*(l-STRES(ICNUH, 1)/PCY) 
IF(BUCKI. LE. BUCK2) THEN 
XMA=BUCK1 
ELSE 
XMA-BUCK2 
ENDIF 
BUCK-SMm*ECMOM/XMA 
IF(TERMl. LE. l. AND. TERMl. GT. TERM2. AND. BUCK. LE. 1)IND-II 
TERM2-ABS(TERMl) 
300 CONTINUE 
IF(IND. GT. 0) GO TO 302 
WRITE(6,301)ICNUH 
WRITE(4,301)ICNUH 
301 FORMAT(/lX, 7HCOL No 14,2X, 25HNO SUITABLE COLUMN FOUND! ) 
GO TO 305 
302 DO 779 KX-1, INDEX 
779 IF(COLPR(KX, 10). LE. COLPR(IND, 10). AND. COLPR(KX, 1). GT. 
+ COLPR(IND, 1))IND-KX 
ICSIZ1-INT(COLPR(IND, B)) 
ICSIZ2-INT(COLPR(IND, 9)) 
ICSIZ3-INT(COLPR(IND, 10)) 
PROPS(MATHO(ICNUH), 3)-COLPR(IND, l) 
IF(ITER. EQ. O)GO TO 306 
WRITE(6#303)ICNUM, ICSIZI, ICSIZ2, ICSIZ3, IGR1 
WRITE(4#303)ICNUM, ICSIZI, ICSIZ2, ICSIZ3, IGR1 
303 FORMAT(/lX, 7HCOL NO 14,3X, 6HSIZE : l14, lHX, 13#IHX, 13# 
+ 2X, 6HGRADE:, I3) 
306 WRITE(6,304)COLPR(IND, 7), COLPR(IND, l) 
WRITE(4,304)COLPR(IND, 7)ICOLPR(IND, l) 
304 FORMAT(/lX, 10HCOL. AREA-, Fl2.4,2X, BHINERTIA-, Fl2.4) 
WRITE(6,308)XK(ICNUM, I), XX(ICNUM, 2) 
WRITE(4,308)XK(ICNUM 1), XK(ICNUM, 2) 
212 
308 FORMAT(lX, 20HCOLUMN STIFFNESSES :, 2(2X, E15.5)) 
WRITE(6,1001)CMOM, ECMOM 
1001 FORMAT(/lX, 13HCRIT. COL. MOM-, El2.5,2X, 15HDES. MOM. INC. EC=, 
+ E12.5) 
305 RETURN 
END 
SUBROUTINE DATFIL 
DIMENSION XNN15(75,3), COR(75,2), IN(75,3) 
I REWIND 5 
WRITE(*, 2000) 
2000 FORMAT(//lX, 27HUPDATING DATA FILE EXP3. DAT, /lX, 
+ 27H---- ýwmcmm===/ 
" 1X, 42HENTER 9999 AT ANY STAGE TO RESTART PROCESS) 
WRITE(*, 2010) 
2010 FORMAT(/lX, 39HPLEASE ENTER THE FRAME NUMBER (INTEGER)) 
READ(*, *)IFN 
WRITE(5, *)IFN 
WRITE(*, 2020) 
2020 FORMAT(/lX, 39HENTER THE No. OF NODES, No. OF RESTRAINT 
" 11HBOUNDARIES,, 26H No. OF MATERIAL TYPES USED/11H (INTEGERS)) 
WRITE(*, 2030) 
2030 FORMAT(/lX, 41HNOTE*. No OF MATERIAL SHOULD BE AT LEAST 2, 
" IX, 32H-ONE FOR COLUMNS & ONE FOR BEAMS) 
READ(*, *)Nl, N3, N4 
IF(NI. EQ. 9999. OR. N3. EQ. 9999. OR. N4. EQ. 9999)GO TO 1 
N2-Nl-l 
WR. ITE(5,2040)Nl, N2, N3, N4 
2040 F0RM. AT(lX, 413) 
WRITE(*, 2050) 
2050 FORMAT(/IX, 39HNOTE: SMALLEST BEAM X-AREA 32.3 Cm2, 
" 21H, INERTIA- 2356.0 Cn4/7X, 24HSHALLEST COLUMN X-AREA 
" 30H 29.8 Cm2, INERTIA- 1263.0 CM4) 
WRITE(*, 2060) 
2060 FORMAT(//IX, 42HENTER YOUNG MOD. (KN/Crn2), X-AREA(CM2), AND, 
" IX, 13HINERTIA (CM4)/) 
DO 10 I-1, N4 
WRITE(*, 2070)I 
2070 FORMAT(lX, 16HMATERIAL TYPE : 13) 
READ(*, *)XN1, XN2#XN3 
IF(XN1. EQ. 9999.0. OR. XN2. EQ. 9999.0. OR. XN3. EQ. 9999.0)GO TO 1 
WRITE(5,2080)1, XN1, XN2, XN3 
2080 FORMAT(lX, 13,3F10.2) 
10 CONTINUE 
WRITE(*, 2090) 
2090 FORMAT(//lX, 47HENTER THE LEFT AND RIGHT NODES AND THE MATERIAL, 
+ 6H TYPE lX, 15HOF EACH ELEMENT/) 
DO 20 1-1, N2 
WRITE(*, 2100)1 
2100 FORMAT(lX, 13HELEMENT No : #13#5X, ) READ(*, *)(IN(I, J), J-1,2), N7 
DO 12 J-1,2 
12 IF(IN(I, J). EQ. 9999)GO TO I 
IF(N7. EQ. 9999)GO TO 1 
XN4-10E30 
WRITE(5,2110)I, (IN(I, J), J-1,2), N7#XN4, XN4 
2110 FORHAT(lX#413,2(2X, E15.5)) 
20 CONTINUE 
WRITE(*, 2120) 
2120 FORMAT(/IX, 42HENTER THE X AND Y COORD. OF THE NODES (CM)/) 
DO 30 I-1, Nl 
WRITE(*, 2130)I 
2130 FORHAT(lX, 10HNODE No % 13) 
READ(*j*)(C0R(I, J), J-1,2) 
233 
Do 21 J=l, 2 
21 IF(COR(l, i). EQ. 9999)GO TO I 
WRITE(5,2140)I, (COR(I, J), J=1,2) 
2140 FORMAT(lX, I3,2F10.2) 
30 CONTINUE 
WRITE(*, 2150) 
2150 FORMAT(/lX, 37HENTER REST. BOUND. NODES No., X-REST., 
" 43H(O-NO 1-YES), X-PRESCRIBED VALUE (0 IF K/A), / 
" 1X, 21HSIMILARLY FOR Y AND Z/) 
DO 40 1-1, N3 
WRITE(*, 2160) 
2160 FORMAT(lX, 9HNODE No 
35 READ(*, *)N8 
IF(N8. EQ. 9999)GO TO 1 
IF(N8. LE. O. OR. NS. GT. Nl)WRITE(*, 2165)N8, Nl 
IF(N8. LE. 0. OR. N8. GT. Nl)GO TO 35 
2165 FORMAT(IX, 13,41H IS AN INVALID ENTRY*NODE No. MUST BE >0 
+ 3H -<, 13/22H ***RE-ENTER VALUES***) 
WRITE(*, 2170) 
2170 FORMAT(lX, 42HX, Y AND Z RESTRAINTS AND PRESCRIBED VALUES) 
READ(*, *)N9, NlO, Nll, Nl2, Nl3, Nl4 
IF(N9. EQ. 9999. OR. NlO. EQ. 9999. OR. Nll. EQ. 9999)GO TO 1 
IF(NI2. EQ. 9999. OR. Nl3. EQ. 9999. OR. Nl4. EQ. 9999)GO TO 1 
WRITE(5,2180)N8, N9, NlO, Nll, Nl2, NI3, Nl4 
2180 FORMAT(lX, 713) 
4D CONTINUE 
DO 50 I-1, Nl 
DO 50 J=1,3 
50 XNN15(I, J)-O. O 
60 WRITE(*, 2190) 
2190 FORMAT(/lX, 40HENTER HOW MANY LOADED JOINTS (0 IF NONE)) 
READ(*, *)Nl5 
IF(NI5. EQ. 9999)GO TO I 
IF(Nl5. LT. O. OR. Nl5. GT. Nl)THEN 
WRITE(*, 2200)Nl5, Nl 
2200 FORMAT(lX, I3,34H IS AN INVALID ENTRY (MIN. 0, MAX., 13,2H 
GO TO 60 
ELSE 
IF(Nl5. EQ. O) GO TO 80 
ENDIF 
WRITE(*, 2210) 
2210 FORHAT(lX, 47HENTER THE NODE No., X& Y-FORCES (KN) & MOMENT 
* 9H(KN. CM), /37H FOR EACH LOADED NODE INCLUDING SINGS1 
* 35H LARGEST NODE NUMBER SHOULD BE LAST) 
DO 70 1-1, N15 
WRITE(*, 2220) 
2220 FORMAT(lX, 24HNODE No., X-F, Y-F, MOM. ) 
65 READ(*, *)Nl6, (XNN15(Nl6#J), J-1,3) 
IF(Nl6. EQ. 9999)GO TO 1 
XF(Nl6. LE. O. OR. Nl6. GT. Nl)WRITE(*, 2165)Nl6, Nl 
IF(Nl6. LE. O. OR. NI6. GT. Nl)GO TO 65 
2230 
70 
so 
2240 
90 
2250 
IF(NI6. LT. NI)WRITE(5,2230)Nl6, (XNN15(NI6, J), J-1,3) 
FORMAT(lX, I3,3FI0.2) 
CONTINUE 
WRITE(5,2230)Nlo(XNN15(Nl, J)*J-1,3) 
WRITE(*, 2240) 
FORMAT(/lX, 40HENTER No. OF 
+ 12H (0 IF NONE)) 
READ(*, *)Nl7 
IF(Nl7. EQ. 9999)GO TO 1 
IF(Nl7. LT. O)WRITE(*, 2250) 
IF(Nl7. LT. O)GO TO 90 
ELEMENTS LOADING CONDITIONS, 
FORMAT(/IX, 44H***INVALID EKTRY***VALUE CAN NOT BE NEGATIVE, 
14H***RE-ENTER***) 
234 
WRITE(5,2260)N17 
2260 FORMAT(lX, 13) 
IF(Nl7. EQ. O)tsv 40 140 
WRITE(*, 2270) 
2270 FORMAT(IX, 34HFOR EACH LOADING CONDITION ENTER 
+ 53H No. OF THE LOADED MEMBER, LOAD CASE(l TO 4), X-LOAD, 
+ 15HY-LOAD, MOHENT, /30H AND THE X-LOCATION FROM LEFT. /) 
WRITE(*, 2280) 
2280 FORMAT(lX, 43H LOAD CASE I- CONC. X&Y LOADS WITH MOM=O/ 
+ 1X, 40H 2- MOMENT WITH X&Y LOADS-0/ 
+ 1X, 45H 3- UNIF. X&Y LOADS, MOM-O, XLOC-O/ 
+ 1X, 41H 4- TRIANG. XY LOADS, MOM-0, ) 
WRITE(*, 2285) 
2285 FORMAT(IX, 42H X-LOCATION OF HIGHEST VALUE/) 
DO 100 I-I, N17 
WRITE(*, 2290)1 
2290 FORMAT(IX, 14H LOADING No. :, 13) 
RF. AD(*, *)NlS, Nl9, XN12, XN13, XN14, XN15 
95 IF(Nl8. LT. 0. OR. Nl8. GT. Nl)THEN 
WRITE(*, 2165)Nl8#Nl 
READ(*#*)Nl8 
IF(NIS. EQ. 9999)GO TO 1 
GO TO 95 
ELSE 
96 IF(Nl9. LT. l. OR. Nl9. GT. 4) THEN 
WRITE(*, 2300) 
READ(*, *)N19 
IP(Nl9. EQ. 9999)GO TO 1 
GO TO 96 
ELSE 
2300 FORMAT(/lX, 42H***INVALID ENTRY***LOAD CASE SHOULD BE >-l, 
" 6H & -<4, lX, 28H*RE-ENTER THE CORRECT VALUE*) 
XPR-COR(IN(Nl8,2), l)-COR(IN(NIS, I), I) 
YPR-COR(IN(NlS, 2), 2)-COR(IN(NlB, 1), 2) 
XLE-SQRT(XPR**2+YPR**2) 
97 IF(XN15. LT. O)XN15-XLE+XN15 
IF(XN15. LT. O. OR. XN15. GT. XLE)THEN 
WRITE(*, 2310) 
READ(*, *)XN15 
IF(XN15. EQ. 9999. )GO TO 1 
GO TO 97 
ELSE 
WRITE(5,2320)NlS, Nl9, XN12, XN13, XN14, XN15 
2320 FORMAT(IX, 2I3,4F10.4) 
ENDIF 
ENDIF 
ENDIr 
2310 PORMXT(/IX, 43H***INVALID ENTRY***LOAD LOCATION'CAN NOT BE, 
" 27H OUTSIDE THE LOADED MEMBER. /lX#23H***RE-ENTER LOCATION***) 
100 CONTINUE 
110 WRITE(*#2330) 
2330 FORMAT(/lX, 45HENTER THE BEAM ELEMENT No AND ITS STEEL GRADE) 
READ(*, *)N20, N21 
IF(N20. EQ. 9999. OR. N21. EQ. 9999)GO TO I 
IP(N20. LT. O. OR. N20. GT. Nl)WRITE(*, 234O)N2O, N2 
IF(N20. LT-0. OR. N20. GT. Nl)G0 TO 210 
2340 FORMAT(lX, I3, IX#40HIS AN INVALID ENTRY***ELEM. No. SHOULD BE, 
" 10H >-l OR -<, 13/21H***RE-ENTER VALUES***) 
IF(N2l. NE. 43)THEN 
IF(N21. NE. 50)THEN 
WRITE(*, 2350)N21 
GO TO 110 
ELSE 
ENDIF 235 
2350 FORMAT(lX, I3,46H IS AN INVALID ENTRY, GRADE SHOULD BE 43 OR 50/ 
+ 21H***RE-ENTER VALUES***) 
ELSE 
ENDIF 
120 WRITE(*, 2360) 
2360 FORMAT(/lX, 47HENTER THE COLUMN ELEMENT No AND ITS STEEL GRADE) 
READ(*, *)N22, N23 
IF(N22. EQ. 9999. OR. N23. EQ. 9999)GO TO 1 
IF(N22. EQ. N20)WRITE(*, 2370) 
IF(N22. EQ. N20)GO TO 120 
2370 FORMAT(lX, 49H***INVALID ENTRY***MEMBER No IS THE SAME FOR BEAM/ 
+ 22H***RE-ENTER VALUES***) 
IF(N22. LT. O. OR. N22. GT. N2)THEN 
WRITE(*, 2340)N22, N2 
GO TO 120 
ELSE 
IF(N23. NE. 43)THEN 
IF(N23. NE. 50)THEN 
WRITE(*, 2350)N23 
GO TO 120 
ELSE 
ENDIF 
ELSE 
ENDIF 
ENDIF 
WRITE(5,2380)N20, N21, N22, N23 
2380 FORMAT(lX, 413) 
130 WRITE(*, 2390) 
2390 FORMAT(/lX, 44HENTER THE CONNECTION TYPE (l.. 8) AND NODE Nol 
+ 4X, 34HTYPE 1: RIGID ..... TYPE 8: HINGED) 
READ(*, *)N24, N25 
IF(N24-EQo9999. OR. N25. EQ. 9999)GO TO 1 
IF(N24. LT. 1. OR. N24. GT. S)THEN 
WRITE(*, 2400)N24 
2400 FORMAT(lX, I3,41H IS AN INVALID ENTRY, SHOULD BE >-l & -<8/ 
+ 21H***RE-ENTER VALUES***) 
GO TO 130 
ELSE 
IF(N25. LT. O. OR. N25. GT. NI)THEN 
WRITE(*, 2165)N25, Nl 
GO TO 130 
ELSE 
ENDIF 
ENDIF 
WRITE(5,2415)N24, N25 
2415 FORMAT(lXj2I3) 
WRITE(*, 2424) 
2424 FORHAT(IX, 44HDESIGN WITH DEFLECTION CHECK 7 (0-HO, 1-YES)) 
READ(*, *)IDEFYN 
WRITE(*, 2410) 
2410 FORMAT(///IX, 45HTYPE 9999 TO RE-START THE PROCESS# 0 TO CONT. ) 
READ(*, *)IREST 
IF(IREST. EQ. 9999)GO TO I 
REWIND 5 
END 
236 
EXP3. DAT 
Typical input file 
25 
433,2, 
- _ 1 21000.00 32.30 2356.00 
2 21000.00 29.80 1263.00 
1122 . 10000E+32 . 10000E+32 
2231 . 10000E+32 . 10000E+32 
3342 . 10000E+32 . 10000E+32 
1 . 00 . 00 
2 . 00 300.00 
3 1000.00 , 300.00 
4 1000.00 . 00 
1101 0 10 
3100 0 00 
410 1- ,0 10 
4 . 00 . 00 . 00 
2 
14 . 042 . 00 . 00 300.00 
23 . 00 -. 096 . 00 . 
00 
2'43 1 43' 
32 
1.13 
0 
SIZFIL. TBL 
0- 3 1.13 
305 102 25 43 
2 152- 152 23 43 
3 47.96 
237 
EXP3. OUT 
Typical output file 
ANALYSIS OF FRAME No 25 
NPOIN =4 NELEM =3 NBOUN - 3 NMATS -2 
NPROP =3 NNODE -2 NDOFN - 3 NDIME =2 
NSTRE =I 
MATERIAL PROPERTIES 
MAT. YOUNG MOD. AREA INERTIA 
1 21000.00000 32.30000 2356.00000 
2 21000.00000 29.800 00 1263.00000 
ELEM NODES MAT. ST IFFNESSES 
1122 . 10000E+32 . 10000E+32 
2231 . 10000E+32 . 10000E+32 
3342 . 10000E+32 . 10000E+32 
NODE X-COORD. Y-COORD. 
1 . 00000 . 00000 
2 . 00000 300.00000 
3 1000.00000 300.00000 
4 1000.00000 . 00000 
RESTRAINED NODES, FIXITY CODE AND PRESCRIBED VALUES 
11 . 00000 1 . 00000 1 . 00000 
31 . 00000 0 . 00000 0 . 00000 
41 . 00000 1 . 00000 1 . 00000 
NODE X-LOAD Y-LOAD APP. MOM. 
4 . 00000 . 00000 . 00000 
ELEM X-LOAD Y-LOAD APP. MOM. LOCATION 
LOAD CASE: 4 
1 . 04200 100000 . 00000 300. 00000 
LOAD CASE: 3 
2 . 00000 -. 09600 . 00000 . 00000 
COLUMN TO BE DESIGNED: 1 GRADE: 43 
BEAM TO BE DESIGNED 2 GRADE: 43 
CONNECTION TYPE :3 NODE NUM 2 
CONNECTION FACTOR 1.13 
STARTING COLUMN STIFFNESSES% . 10000E+32 . 10000E+32 
STARTING BEAM STIFFNESSES . 20000E+07 . 20000E+07 
WITHOUT DEFLECTION CHECK 
14EM X-FORCE Y-FORCE MOMENT X-FORCE Y-FORCE MOMENT 
1 . 27702E+02 . 47963E+02 -. 29506E+04 -. 34002E+02 -. 47963E+02 -. 59899E+04 
2 . 34002E+02 . 47963E+02 . 59899E+04 -. 34002E+02 . 48037E+02 -. 60273E+04 
3 . 30137E+02 -. 48037E+02 . 60273E+04 -. 30137E+02 #48037E+02 . 30137E+04 
NODE DISPLACEMENTS REACTIONS 
1 OOOOOE+00 OOOOOE+00 OOOOOE+00 . 27702E+02 . 47963E+02 -029506E+04 
2 . 50128E-01 -. 22993E-01 -. 17190E-01 OOOOOE+00 -00000E+00 OOOOOE+00 
3 OOOOOE+00 -. 2302SE-01 . 17046E-01 -. 38650E+01 -00000E+00 OOOOOE+00 
4 OOOOOE+00 *00000E+00 OOOOOE+00 -. 30137E+02 . 48037E+02 . 30137E+04 
14EM AXIAL FORCE SHEAR FORCE 
1 . 47963E+02 . 27702E+02 
2 . 34002E+02 . 47963E+ 02 
3 . 48037E+02 -. 30137E+02 
DESIGN MOMENT: . 60273E+ 04 
DIS : 6.72275 DISMAX : 5.00000 
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BEAM AREA= 31.4000 INERTIA= 4387.0000 
BEAM SPRING STIFFNESSES : . 20000E+07 . 20000E+07 
STAB. COEF. C = 38.23 ALPHA . 51 
COL. AREA= 38.2000 INERTIA= 1742.0000 
COLUMN STIFFNESSES : . 10000E+32 . 10000E+32 
CRIT. COL. MOM= . 59899E+04 DES. MOH. INC. EC= . 59899E+04 
MEM X-FORCE Y-FORCE MOMENT X-FORCE Y-FORCE MOMENT 
1 . 24714E+02 . 47946E+02 -. 26432E+04 -. 31014E+02 -. 47946E+02 -. 54011E+04 
2 . 31014E+02 . 47946E+02 . 54011E+04 -. 31014E+02 . 48054E+02 -. 54550E+04 
3 . 27275E+02 -. 48054E+02 . 54550E+04 -. 27275E+02 . 48054E+02 . 27275E+04 
NODE DISPLACEMENTS REACTIONS 
I OOOOOE+00 OOOOOE+00 OOOOOE+00 . 24714E+02 . 47946E+02 -. 26432E+04 
2 . 47034E-01 -. 22985E-01 -. 1130SE-01 OOOOOE+00 OOOOOE+00 OOOOOE+00 
3 OOOOOE+00 -. 23036E-01 . 11183E-01 -. 37392E+01 OOOOOE+00 OOOOOE+00 
4 OOOOOE+00 OOOOOE+00 . 00000E+00 -. 27275E+02 . 48054E+02 . 27275E+04 
MEM AXIAL FORCE SHEAR FORCE 
1 . 47946E+02 . 24714E+02 
2 . 31014E+02 . 47946E+02 
3 . 48054E+02 -. 27275E+02 
DESIGN MOMENT: . 65989E+04 
DIS : 7.70057 DISMAX : 5.00000 
BEAM No 2 SIZE : 305xlO2x 25 GRADE: 43 
BEAM AREA= 31.4000 INERTIA= 4387.0000 
BEAM SPRIWG STIFFNESSES : . 20000E+07 . 20000E+07 
suITABLE SECTION TAKING WT INTO CONSIDERATION 
BEAM No 2 SIZE : 305X102X 25 GRADE: 43 
BEAM AREA- 31.4000 INERTIA- 4387.0000 
BEAM SPRING STIFFNESSES : . 20000E+07, . 20000E+07 
FINAL DEFLECTION: 4.13552 MAX: 5.00000 
STAB. COEF. C = 37.84 ALPHA = . 51 
COL No 1 SIZE : 152xl52x 30 GRADE: 43 
COL. AREA- 38.2000 INERTIA- 1742.0000 
COLUMN STIFFNESSES : . 10000E+32 . 10000E+32 
CRIT. COL. MOM= . 54011E+04 DES. MOM. INC. EC- . 54011E+04 
STIFFNESS LINE :3 . 54011E+04 
HEM X-FORCE Y-FORCE MOMENT X-FORCE Y-FORCE MOMENT 
1 . 81310E+01 . 47994E+02 -. 10053E+04 -. 14431E+02 -. 47994E+02 -. 20640E+04 2 . 14431E+02 . 47994E+02 . 20640E+04 -. 14431E+02 . 48006E+02 -. 20703E+04 3 . 10352E+02 -. 48006E+02 . 20703E+04 -. 10352E+02 . 48006E+02 . 10352E+04 
NODE DISPLACEMENTS REACTIONS 
1 OOOOOE+00 OOOOOE+00 OOOOOE+00 . 81310E+01 . 47994E+02 -. 10053E+04 2 . 21885E-01 -. 23008E-01 -. 43407E-02 OOOOOE+00 OOOOOE+00 OOOOOE+00 
3 OOOOOE+00 -. 23014E-01 . 42442E-02 -. 40795E+01 OOOOOE+00 OOOOOE+00 4 OOOOOE+00 OOOOOE+00 OOOOOE+00 -. 10352E+02 . 48006E+02 . 10352E+04 
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MEM AXIAL FORCE SHEAR FORCE 
1 . 47994E+02 . 81310E+01 
2 . 14431E+02 . 47994E+02 
3 . 48006E+02 -. 10352E+02 
DESIGN MOMENT: . 99360E+04 
DIS : 7.09159 DISMAX : 5.00000 
BEAM AREA- 36.3000 INERTIA- 5421.0000 
BEAM SPRING STIFFNESSES . 74074E+05 . 74074E+05 
STAB. COEF. C - 25.66 ALPHA . 62 
COL. AREA= 29.8000 INERTIA= 1263.0000 
COLUMN STIFFNESSES : . 10000E+32 . 10000E+32 
CRIT. COL. MOM- . 20640E+04 DES. MOH. INC. EC- . 20640E+04 
NEM X-FORCE Y-FORCE MOMENT X-FORCE Y-FORCE MOMENT 
1 . 63085E+01 . 47995E+02 -. 83110E+03 -. 12608E+02 -. 47995E+02 -. 16914E+04 2 . 12608E+02 . 47995E+02 . 16914E+04 -. 12608E+02 . 48005E+02 -. 16961E+04 3 . 84805E+01 -. 48005E+02 . 16961E+04 -. 84805E+01 . 48005E+02 . 84805E+03 
NODE DISPLACEMENTS REACTIONS 
1 OOOOOE+00 OOOOOE+00 OOOOOE+00 . 63085E+01 . 47995E+02 -. 83110E+03 2 . 16540E-01 -. 23008E-01 -. 48662E-02 OOOOOE+00 OOOOOE+00 OOOOOE+00 
3 OOOOOE+00 -. 23013E-01 . 47967E-02 -. 41280E+01 OOOOOE+00 OOOOOE+00 4 OOOOOE+00 OOOOOE+00 OOOOOE+00 -. 84805E+01 . 48005E+02 . 84805E+03 
MEM AXIAL FORCE SHEAR FORCE 
1 . 47995E+02 . 63085E+01 2 . 12608E+02 . 47995E+02 
3 . 48005E+02 -. 84805E+01 
DESIGN MOMENT: . 10309E+05 
DIS 7.42537 DISMAX 5.00000 
BEAM No 2 SIZE : 305XI02X 28 GRADE: 43 
BEAM AREA= 36.3000 INERTIA= 5421.0000 
BEAM SPRING STIFFNESSES : . 74074E+05 . 74074E+05 
SUITABLE SECTION TAKING WT INTO CONSIDERATION 
BEAM No 2 SIZE '*. 305X102X 28 GRADE: 43 
BEAM AREA- 36.3000 INERTIA- 5421.0000 
BEAM SPRING STIFFNESSES : . 74074E+05 . 74074E+05 FINAL DEFLECTIONt 6.08028 MAX: 5.00000 
STAB. COEF. C - 27.09 ALPHA - . 60 
COL No 1 SIZE : 152xl52x 23 GRADE: 43 
COL. AREA- 29.8000 INERTIA- 1263.0000 
COLUMN STIFFNESSES : . 10000E+32 . 10000E+32 
CRIT. COL. MOM= . 16914E+04 DES. MOM. INC. EC- . 16914E+04 
STIFFNESS LINE 1 . 16914E+04 
MEM X-FORCE Y-FORCE MOMENT X-FORCE Y-FORCE MOMENT 
1 . 20406E+02 . 47963E+02 -. 22299E+04 -. 26706E+02 -. 47963E+02 -. 45218E+04 2 . 26706E+02 . 47963E+02 . 45218E+04 -. 26706E+02 . 48037E+02 -. 45583E+04 
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3 . 22792E+02 -. 48037E+02 . 45583E+04 -. 22792E+02 . 48037E+02 . 22792E+04 
NODE DISPLACEMENTS REACTIONS 
I OOOOOE+00 OOOOOE+00 OOOOOE+00 . 20406E+02 . 47963E+02 -. 22299E+04 2 . 35033E-01 -. 22993E-01 -. 12963E-01 OOOOOE+00 OOOOOE+00 OOOOOE+00 3 OOOOOE+00 -. 23028E-01 . 12891E-01 -. 39140E+01 OOOOOE+00 OOOOOE+00 4 OOOOOE+00 OOOOOE+00 OOOOOE+00 -. 22792E+02 . 48037E+02 . 22792E+04 
HEM AXIAL FORCE SHEAR FORCE 
1 . 47963E+02 . 20406E+02 2 . 26706E+02 . 47963E+02 3 . 48037E+02 -. 22792E+02 
DESIGN MOMENT: . 74782E+04 
DIS : 6.35753 DISMAX : 5.00000 
BEAM AREA= 31.4000 INERTIA= 4387.0000 
BEAM SPRING STIFFNESSES : . 20000E+07 . 20000E+07 
STAB. COEF. C - 38.23 ALPHA . 51 
COL. AREA- 29.8000 INERTIA- 1263.0000 
COLUMN STIFFNESSES . 10000E+32 . 10000E+32 
CRIT. COL. MOM- . 45218E+04 DES. NOM. INC. EC- . 45218E+04 
HEM X-FORCE Y-FORCE MOMENT X-FORCE Y-FORCE MOMENT 
1 . 22399E+02 . 47958E+02 -. 24243E+04 -. 28699E+02 -. 47958E+02 -. 49256E+04 
2 . 28699E+02 . 47958E+02 . 49256E+04 -. 28699E+02 . 48042E+02 -. 49679E+04 3 . 24840E+02 -. 48042E+02 . 49679E+04 -. 24840E+02 . 48042E+02 . 24840E+04 
NODE DISPLACEMENTS REACTIONS 
1 OOOOOE+00 OOOOOE+00 OOOOOE+00 . 22399E+02 . 47958E+02 -. 24243E+04 2 . 43524E-01 -. 22990E-01 -. 14147E-01 OOOOOE+00 OOOOOE+00 OOOOOE+00 
3 OOOOOE+00 -. 23031E-01 . 14050E-01 -. 38599E+01 OOOOOE+00 OOOOOE+00 4 OOOOOE+00 OOOOOE+00 OOOOOE+00 -. 24840E+02 . 48042E+02 . 24840E+04 
HEM AXIAL FORCE SHEAR FORCE 
1 . 47958E+02 . 22399E+02 2 . 28699E+02 . 47958E+02 3 . 48042E+02 -. 24840E+02 
DESIGN MOMENT: . 70744E+04 DIS 8.51129 DISMAX : 5.00000 
BEAM No 2 SIZE : 305X102X 25 GRADE: 43 
BEAM AREA- 31.4000 INERTIA- 4387.0000 
BEAM SPRING STIFFNESSES : . 20000E+07 . 20000E+07 
SUITABLE SECTION TAKING WT INTO C 
BEAH No 2 SIZE : 305x102x 25 
BEAH AREA= 31.4000 INERTIA- 
BEAH SPRING STIFFNESSES : 
FINAL DEFLECTION: 4.57092 MAX: 
STAB. COEF. C = 38.23 ALPNA - 
COL No 1 SIZE : 152xl52x 23 
COL. AREA= 29.8000 INERTIA- 
ONSIDERATION 
GRADE: 43 
4387.0000 
. 20000E+07 . 20000E+07 5.00000 
. 51 
GRADE: 43 
1263.0000 
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COLUMN STIFFNESSES : . 10000E+32 . 10000E+32 
CRIT. COL. MOM- . 49256E+04 DES. MOM. INC. EC- . 49256E+04 STIFFNESS LINE :3 . 49256E+04 
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2ý,, 3Pr-*3MM1DXX IB 
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Design Session Formulae 
----------------------- 
Design Session Name = BEAMTOBEAM 
Associated Master Drawing Name - NONE 
Date of creation : Tue Mar 20 14: 40: 03 1990 
PRINT$(" BEAM TO BEAM CONNECTION") 
BEAM TO BEAM CONNECTION 
RINT$(' --------------------------- 
; 
RINT$("-") 
---------------- 
4 CLEAR 
Value (null) 
- (null) 
Text (null) 
- (null) 
5 SP_CALC$("UBCROSS111) 
6 SP_INSERT$("UBCROSS1", 0,0,0) 
7 SP_OUTPUT$("UBCROSS111) 
8K 
value SP_IMPORT("UBCROSS1", "NOTLENI'l)-9 
- 93.00 
Text STR$(K#, 2) 
- 93.00 
9L 
Value SP_IMPORT("UBCROSS111,11NOTCH#") 
= 30.00 
Text STR$(L#, 2) 
- 30.00 
10 SP-EXPORT$("UBELEV11l, "N#", K#) 
11 SP-EXPORT$("UBELEV111#"BNOTI", L#) 
12 SP-CALC$("UBELEV111) 
13 UBW1 
Value SP-IMPORT("UBCROSSJ", "WDEPTH#") 
= 407.90 
Text STR$(UBW1#, 2) 
- 407.90 
14 UBW2 
Value SP-IMPORT("UBELEVl"j"WDEPTH#") 
- 264.60 
Text STR$(UBW21,2) 
- 264.60 
15 wi 
value IF(UBW1j>UBW2j, 0, Kj) 
-0.00 
Text STR$(Wli, 2) 
0.00 
16 W2 
Value IF(UBW10>UBW21,0, (SP-IMPORT("UBELEvi", "D#")-(UBW1#+L#))) 
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- 0.00 
Text STR$(W2#, 2) 
= 0.00 
17 SP-EXPORT$("UBELEV11l, "KLNI", Wli) 
18 SP-EXPORT$("UBELEV1", "LBNOT#", W2#) 
19 SP-INSERT$("UBELEVl11,5,0,0) 
20 SFý-OUTPUT$("UBELEV111) 
21 SP-CLEAR$("UBELEV1") 
22 XLOC 
Value SP_IMPORT("UBCROSS1", IIB2#11) 
= 90.70 
Text STR$(XLOC#, 2) 
- 90.70 
23 FREE 
value 0 
= 0.00 
Text STR$(FREEI, 2) 
= 0.00 
24 SEý-EXPORT$("ANGELEV11l, "W2#11, UBW1#) 
25 SP_EXPORT$("ANGELEV1", "W#", UBW2#) 
26 SP-INSERT-CALC-OUTPUT$("ANGELEV1", -XLOC#, -L#-FREE#, O) 
27 ALEN 
Value SP_IMPORT(IIANGELEV1110"L#") 
= 186.24 
Text STR$(ALEN#, 2) 
= 186.24 - 
28 SP_EXPORT$("BTBS'l, "ANGLEN#", ALEN#) 
29 SP-EXPORT$("BTBS'l, "D#", UBW2#) 
30 SP_EXPORT$("BTBS'l, "HSP#", -XLOC#) 
31 SP-EXPORT$("BTBS"#, "VSP#tl, -L#-FREE#) 
32 SP-CALC$(IIBTBSII) 
33 SP-CLEAR$("ANGELEVill) 
34 SP-CLEAR$(IIBTBSII) 
35 SP-CALC$("BOLTELE121) Value 480.0 
480.00 
401 SPECSHEET Text 
7null) 
Value (null) (null) 
- (null) 
Text "BEAMTOBEAM" 405 YINSERT 
BEAMTOBEAM Value 840.0 
- 840.00 
402 MASTER Text (null) 
Value (null) (null) 
- (null) 
Text "NONE" 406 SCALE 
NONE Value 2.00 
= 2.00 
403 OUTFILE Text (null) 
Value (null) (null) 
- (null) 
Text I'synthtmpl, 407 ROTATE 
synthtmp value 0.0 
- 0.00 
404 XINSERT Text (null) 
= (null) 
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Design Session Formulae 
----------------------- 
Design Session Name - UBELEV1 
Associated Master Drawing Name - UBELEV 
Date of creation Tue Mar 20 15: 01: 03 1990 
1 PRINT$(" 
2, 
; 
RINT$("ELEVATIONII) 
ELEVATION 
3 SIZE 
Value (null) 
- (null) 
Text PROMPTSTRWISection serial size 
- 305X127X48 
4 MASS 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, I)) 
- 48.00 
Text STR$(MASSI, 0) 
- 48 
5D 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 2)) 
- 310.40 
Text STR$(DI, 2) 
- 310.40 
6B 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 3)) 
- 125.20 
Text STR$(B#p 2) 
= 125.20 
7 WT 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 4)) 
= 8.90 
Text STR$(WTI, 2) 
- 8.90 
8T 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 5)) 
- 14.00 
Text STR$(TI, 2) 
- 14.00 
9R 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 6)) 
= 8.90 
Text STR$(R#, 2) 
- 8.90 
10 B2 
ValUe (BI/2)-(WT#/2) 
- 58.15 
Text STR$(B2#, 2) 
- 58.15 
246 
11 N 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 9)) 
= 93.00 
Text STR$(N#, 2) 
93.00 
12 BNOT 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 10)) 
= 30.00 
Text STR$(BNOTI, 2) 
30.00 
13 LEN 
Value PROMPTD("What is the desired length of the beam section ? ", 200) 
- 200.00 
Text STR$(LENI, 2) 
= 200.00 
14 KLN 
Value NJ 
= 0.00 
Text STR$(KLNJ, 2) 
= 93.00 
15 LBNOT 
Value BNOT# 
- 0.00 
Text STR$(LBNOT#, 2) 
- 30.00 
16 WDEPTH 
Value VAL(TABLE$("UBEAMS . TBL", SIZE$, 7)) 
-ý264.60 
Text STR$(WDEPTH#, 2) synthtmp 
- 264.60 
404 XINSERT 
17 LLEN Value 0.0 
Value LEN#-KLN# - 485.00 
- 107.00 Text (null) 
Text STR$(LLEN#, 2) = (null) 107.00 
405 YINSERT 
is SP_EXPORT$("ANCELEVJ"#IID2#", Di) Value 0.0 
- 840.00 
401 SPECSHEET Text (null) 
Value (null) (null) 
- (null) 
Text "UBELEV111 406 SCALE 
- UBELEV1 Value 1.50 
= 2.00 
402 ' 
MASTER Text (null) 
Value (null) = (null) 
- (null) 
Text "UBELEVII 407 ROTATE 
- UBELEV Value 0.0 
= 0.00 
403 OUTFILE Text (null) 
value (null) (null) 
(null) 
Text "synthtmp" 
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Design Session Formulae 
----------------------- 
Design session Name - UBCROSS1 
Associated Master Drawing Name - UBCROSS 
Date of creation : Tue Mar 20 15: 00: 08 1990 
1 PRINT$(" THIS SHEET WILL AUTOMATICALLY FIND THE VALUES FROM TABLE" 
THIS SHEET WILL AUTOMATICALLY FIND THE VALUES FROM TABLE 
2 
; 
RINT$(" Please enter the section size in the form 
Please enter the section size in the form 
3 
; 
RINT$(" 914X419X388") 
914X419X388 
5 PRINT$("SECTION") 
- SECTION 
6 SIZE 
Value (null) 
= (null) 
Text PROMPTSTR$("Section serial size 
- 457Xl9lX98 
7 MASS 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, l)) 
- 98.00 
Text STR$(MASSI, 0) 
- 98 
8D 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 2)) 
= 467.40 
Text STR$(DI, 2) 
- 467.40 
9B 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 3)) 
- 192.80 
Text STR$(B#, 2) 
= 192.80 
10 WT 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 4)) 
- 11.40 
Text STR$(WTI, 2) 
- 11.40 
11 T 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 5)) 
- 19.60 
Text STR$(TI, 2) 
19.60 
12 R 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 6)) 
= 10.20 
Text STR$(RI, 2). 
= 10.20 
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13 B2 
Value (BI/2)-(WTI/2) 
90.70 
Text 
; 
TR$(B2#, 2) 
90.70 
14 NOTLEN 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 9)) 
- 102.00 
Text STR$(NOTLEN#, O) 
- 102 
15 - NOTCH 
Value VAL(TABLE$("UBEAMS . TBL", SIZE$, 10)) 
- 30.00 
Text STR$(NOTCH#, 2) 
- 30.00 
16 WDEPTH 
Value VAL(TABLE$("UBEAMS . TBL", SIZE$, 7)) 
- 407.90 
Text STR$(WDEPTH#, 2) 
- 407.90 
17 SP_EXPORT$("ANGELEV1"#"Dlil', Di) 
401 SPECSHEET 
Value (null) 
- (null) 
Text IIUBCROSS111 
- UBCROSS1 
402 MASTER 
Value (null) 
- (null) 
Text "UBCROSSII 
= UBCROSS 
403 OUTFILE 
Value (null) 
- (null) 
Text "synthtmp" 
- synthtrap 
404 XINSERT 
value 0.0 
- 480.00 
Text (null) 
- (null) 
405 YINSERT 
Value 0.0 
- 840.00 
Text (null) 
(null) 
406 SCALE 
Value 1.5 
= 2.00 
Text (null) 
(null) 
407 ROTATE 
Value 0.0 249 
- 0.00 
Text (null) 
- (null) 
Design Session Formulae 
----------------------- 
Design Session Name = BOLTSEC 
Associa ted Master Drawing Name = BOLTCIR 
Date of creation : Tue Mar 20 15: 02: 40 1990 
1 PRINT$("BOLT SECTION") 
- BOLT SECTION 
3 DIA 
Value PROMPT("What is the bolt diameter in mm 
24.0 
Text STR$(DIAJ, 2) 
- 24.00 
4 RAD 
Value DIAI/2 
- 12.0 
Text STR$(RAD#, 2) 
- 12.00 
5 RAD1 
Value (RADI*2)/SQRT(3) 
- 13.856406460551 
Text STR$(RAD1#, 2) 
- 13.86 
6 RAD2 
Value RAD11/2 
- 6.9282032302755 
Text STR$(RAD2#, 2) 
- 6.93 
401 SPECSHEET 
Value (null) 
- (null) 
Text 11BOLTSEC11 
- BOLTSEC 
402 MASTER 
Value (null) 
- (null) 
Text "BOLTCIR11 777.50 
BOLTCIR Text (null) 
- (null) 
403 OUTFILE 
Value (null) 406 SCALE 
- (null) Value 1.5 
Text "synthtmp" - 1.50 
synthtmp Text (null) 
(null) 
404 XINSERT 
Value 0 407 ROTATE 
- 439.30 Value 0.0 
Text (null) - 0.0 
(null) Text (null) 
(null) 
405 YINSERT 
Value 0.0 
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Design Session Formulae 
----------------------- 
Design Session Name - BTBS 
Associated Master Drawing Name - NONE 
Date of creation Tue Mar 20 15: 03: 24 1990 
1 PRINT$(" 
2 
; 
RINT$("BOLT GROUP") 
BOLT GROUP 
3D 
Value PROMPT("What is the depth of the supported beam ? 11) 
- 264.60 
Text STR$(DI, 2) 
- 264.60 
4 ANG 
Value PROMPT(I'What is the angle leg ? ") 
- 90.00 
Text STR$(ANGI, 0) 
90 
5 ANGLEN 
Value PROMPTD("What is the prop. angle length ? 11, INT(0.6*D#)) 
- 186.24 
Text STR$(ANGLEN#, 2) 
= 186.24 
6 COLNUMB 
Value IF(ANG#<=100,1, (IF(ANG#>=200,3,2))) 
= 1.00 
Text STR$(COLNUMB#, 2) 
= 1.00 
7 TDIA 
Value COLNUMB#+3 
- 4.00 
Text "C"+STR$(TDIA#, 0) 
= C4 
8 RDIA 
Value VAL(TABLE_RC$("BSPACING. TBL", ANG$, TDIA$)) 
- 24.00 
TeXt "M"+STR$(RDIAIO 0) 
- M24 
9 PRINT$("Recommended bolt size RDIA$) 
- Recommended bolt size : M24 
10 BOLTSIZ 
Value (null) 
- (null) 
Text PROMPTSTR$("What is the prop. bolt size 
= M24 
11 DIAM 
Value VAL(RIGHT$(BOLTSIZ$, 2)) 
- 24.00 
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Text STR$(DIAMI, 2) 
24.00 
12 CLEARA 
Value IF(DIAMI<=24,2,3) 
- 2.00 
Text STR$(CLEARA#, 2) 
2.00 
13 HOLE 
Value DIAM#+CLEARA# 
- 26.00 
Text STR$(HOLEI, 2) 
26.00 
14 FLAME 
Value YESNO("Sheared or hand flame cut edge ? (YIN) : 11) 
- 0.00 
Text STR$(FLAMEI, 2) 
- 0.00 
15 EDG1 
Value IF(FLAMEI-1,1.4,1.25) 
- 1.25 
Text STR$(EDG1#, 2) 
= 1.25 
16' EDG2 
Value IF(EDG1#*HOLEI<-30,30, EDG1#*HOLEI) 
- 32.50 
Text STR$(EDG2#, 2) 
= 32.50 
17, - EDGE 
Value PROMPTD("What is the edge dist. of the bolt group ? (min)", EDG2#) 
= 32.50 
Text STR$(EDGEJ, 2) 
- 32.50 
18 SPACING 
Value PROMPTD("Proposed spacing between bolt rows : (min)", 2.5*DIAM#) 
= 60.00 
Text STR$(SPACING#, 2) 
- 60.00 
19- VERTSPA 
Value PROMPTD("Proposed spacing between bolt columns : (min)", VAL(TABLE$("BSPA 
CING. TBL", ANG$, COLNUMBI))) 
- 50.00 
Text STR$(VERTSPA#, 2) 
50.00 
20 BOLTSPA 
Value INT((ANGLENI-EDGE#*2)/SPACING#) 
2.00 
Text STR$(BOLTSPAJ, 2) 
2.00 
21 BOLTNUM 
Value PROMPTD("How many bolts per column ? (max)", INT(BOLTSPA#+l)) 
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= 3.00 
Text STR$(BOLTNUM#, 2) 
= 3.00 
22 BOLCOL 
Value PROMPTD("How many columns of bolts ? (max)", COLNUMBI) 
- 1.00 
Text STR$(BOLCOLI, 2) 
- 1.00 
23 HSP 
Value 0 
- -90.70 
Text STR$(HSPI, 2) 
- -90.70 
24 VSP 
Value 0 
= -30.00 
Text STR$(VSPI, 2) 
- -30.00 
25 HSPAC 
value PROMPTD("What is the Bac]Kmark dist. ? (min)", VAL(TABLE$("BSPACING. TBL", 
ANG$, l))) 
- 50.00 
Text STR$(HSPACJ, 2) 
= 50.00 
26 VSPAC 
Value (EDGE#+((BOLTNUMJ-1)*SPACING#))*(-l) 
- 152.50 
Text 
ZTR$(VSPAC#, 
2) 
= -152.50 
27 SP_EXPORT$("BOLTSEC", "DIA#", DIAM#) 
28 SP_CALC$("BOLTSECII) 
29 SP_RECT_ARRAY$("BOLTSEC", HSP#+HSPAC#+480, VSP#+VSPACJ+840, VERTSPA#, SPACI 
NGI, BOLCOLI, BOLTNUMI) 
30 SP_CLEAR$("BOLTSECII) 
401 SPECSHEET 
Value 0 
Value (null)- - 
0.00 
= (null) 
Text (null) 
Text IIBTBSII - 
(null) 
- BTBS 405 YINSERT 
402 MASTER 
Value 0 
Value (null) - 
0.00 
= (null) 
Text (null) 
Text "NONE" - 
(null) 
- NONE 406 SCALE 
403 OUTFILE 
Value 1.50 
value (null) - 
1.50 
- (null) 
Text (null) 
Text "synthtmp" - 
(null) 
- synthtmp 407 ROTATE 
404 XINSERT 
Value 0.0 
- 0.00 
Text (null) 
= (null) 
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Design Session Formulae 
----------------------- 
Design Session Name - ANGELEV1 
Associated Master Drawing Name - ANCELEV 
Date of creation Tue Mar 20 15: 01: 45 1990 
1 PRINT$(" 
2 
; 
RINT$("ANGLE ELEVATION") 
ANGLE ELEVATION 
3 ASIZE 
Value (null) 
- (null) 
Text PROMPTSTR$("What is the angle designation ? 11) 
= 90X90X8 
4A 
Value VAL(TABLE$("ANCLES. TBL", ASIZE$, 2)) 
- 90.00 
Text STR$(AJ, 2) 
- 90.00 
5B 
Value VAL(TABLE$("ANGLES. TBL", ASIZE$, 3)) 
- 90.00 
Text STR$(B#, 2) 
= 90.00 
6T 
value VAL(TABLE$("ANGLES. TBL", ASIZE$, l)) 
- 8.00 
Text STR$(T#, 2) 
- 8.00 
7 R1 
value VAL(TABLE$("ANCLES. TBL", ASIZE$, 5)) 
= 11.00 
Text STR$(R11,2) 
- 11.00 
8 R2 
Value VAL(TABLE$("ANGLES. TBL", ASIZE$, 6)) 
- 4.80 
Text STR$(R2#, 2) 
- 4.80 
9W 
value 200 
- 264.60 
Text STR$(W#, 2) 
- 264.60 
10 W2 
Value 200 
- 407.90 
Text STR$(W2#, 2) 
- 407.90 
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11 D1 
Value 220 
= 467.40 
Text STR$(Dl#, 2) 
= 467.40 
12 D2 
Value 230 
- 310.40 
Text STR$(D2#, 2) 
- 310.40 
13 D 
Value IF(Dl#>-D21, D2#, Dli) 
- 310.40 
Text STR$(DI, 2) 
- 310.40 
14 FREE 
Value SP_IMPORT("BEAMTOBEAM", "FREE#") 
= 0.00 
Text STR$(FREE#, 2) 
= 0.00 
25 KL 
Value IF(W#>-W2#, W2#-(2*FREE#), 0.6*D#) 
= 186.24 
Text STR$(KL#, 2) 
- 186.24 
16 L 
Value PROMPTD(I'What is the proposed length of the section ? ", KL#) 
= 186.24 
Text STR$(L#, 2) 
= 186.24 
17 SP_EXPORT$("BTBS'l, "ANG#", A#) 
401 SPECSHEET (null) 
Value (null) 
= (null) 
Text IIANGELEV111 
405 YINSERT 
- ANGELEV1 
Value 0.0 
- 810.00 
402 MASTER Text 
(null) 
Value (null) (null) 
= (null) 
Text "ANGELEVII 406 SCALE 
ANGELEV Value 1.50 
- 2.00 
403 OUTFILE Text (null) 
Value (null) (null) 
- (null) 
Text "synthtiop" 407 ROTATE 
synthtmp Value 0.0 
- 0.00 
404 XINSERT Text (null) 
Value 0.0 (null) 
= 389.30 
Text (null) 
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Design Session Formulae 
----------------------- 
Design Session Name = BTCCON 
Associated Master Drawing Name = NONE 
Date of creation : Fri Sep 27 13: 43: 03 1991 
1 SETHELP$("BTCCON. HLP'l) 
2 PAGCLR 
Value CLSO 
= 1.00 
Text STR$(PAGCLRI, DECIMAL-CFG0) 
- 1.00 
3 PRINT$("BEAM TO COLUHN CLEAT CONNECTION") 
- BEAM TO COLUHN CLEAT CONNECTION 
4 PRINT$( ---------------------------------- 
5 
; 
R-I-N-T-$-(-"-T-h-e-s--e-c-t-i-o-n-s--s-i-z-e-s--&--s-h-e-a-r-are taken from file SIZFIL. TBL11) 
The sections sizes & shear are taken from file SIZFIL. TBL 
6 vi 
Value (null) 
- (null) 
Text TABLE$("SIZFIL. TBL", "l", l)+"x"+TABLE$("SIZFIL. TBL", "111,2)+"x"+TABLE$("S 
: EZFIL. TBL", 11111,3) 
= 61Ox229xl25 
7 V2 
Value (null) 
- (null) 
Text TABLE$(IISIZFIL-TBLII. f'1", 4) 
= 43 
8 V3 
Value (null) 
= (null) 
Text TABLE$ ("SIZFIL. TBL" , 11211,1)+"x"+TABLE$("SIZFIL. TBLI 11211,2)+"x"+TABLE$ (I'S 
I[ZFIL. TBL", "211,3) 
= 203X203X71 
9 V4 
Value (null) 
(null) 
Text TABLE$('ISIZFIL. TBL"#'I2", 4) 
- 43 
10 V5 
Value VAL(TABLE$("SIZFIL. TBL", "311,1)) 
143.99 
Text STR$(V5#, DECIMAL-CFGO) 
143.99 
3.2 SP-EXPORTSTR$("UBELEV11l, "SIZE$", Vl$) 
13 SP-EXPORTSTR$("UBELEV 111,11GRA$", V2$) 
14 SP-EXPORT$("UBELEV111, 11LEN#11,350) 
JL5 SP-EXPORT$("UBELEV11', "N#11,0.5) 
3.6 SP-EXPORT$("UBELEV111t "BNOT#", O) 
17 SP-EXPORT$("UBELEV111# "KLN#11,0.5) 
Is SP-EXPORT$("UBELEV11l, "LBNOT#", O) 
3.9 xi 
Value 650 
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'650.00' 
Text STR$(XI#, DECIMAIý_CFGO) 
= 650.00 
20 Yi 
Value 840 
= 840.00 
Text STR$(YI#, DECIMAL-CFGO) 
= 840.00 
21 SP_INSERT_CALC-OUTPUT$("UBELEV1", XI#+5, 
-YI#, 
O) 
22 UPLEN 
Value INT(SP_IMPORT("UBELEV1", "Di")+500) 
1111.00 
Text STR$(UPLEN#, DECIMAL-CFGO) 
1111.00 
23 SEý-EXPORTSTR$("UCOLUMN'l, "SIZE$", V3$) 
24 SP-EXPORTSTR$("UCOLUMN", "GRA$", V4$) 
25 SP-EXPORT$("UCOLUMN'l, "L#", UPLENJ) 
26 SPý_EXPORT$("UCOLUMN'l, "LEN#", UPLEN#) 
27 SP_INSERT_CALC-OUTPUT$("UCOLUMN", XI#, YIJ, O) 
28 FL 
Value SP_IMPORT(11UCOLUMN11,11B#11) 
- 206.20 
Text STR$(FL#, DECIMAL_CFGo)- 
206.20 
29 SIZE 
Value (null) 
= (null) 
Text Vl$ 
= 61Ox229x125 
30 WT 
value SP_IMPORT(11UBELEVl11,11WT#11) 
= 11.90 
Text STR$(WT#, DECIMAL_CFGo) 
11.90 
31 D 
Value SP_IMPORT("UBELEV111111WDEPTH#") 
= 547.20 
Text STR$(D#, DECIMALý. _CFGO) 547.20 
32 BNOT 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 10)) 
34.00 
Text STR$(BNOTI, DECIMAL_CFGo) 
34.00 
33 MAXLEG 
Value INT(FLI/2-WTI/2) 
= 97.00 
TeXt STR$(HAXLEG#, DECIMAL_CFGo) 
97.00 
34 PRINT$(" 
35 PRINT$(11 ---- == ----- m- - --------------- -m --- == 
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36 PRINT$("NOTE ... MAX ANGLE LEG ON COLUMN SHOULD 
BE LESS THAN -> "+MAXLEG$ 
NOTE ... MAX ANGLE LEG ON COLUMN 
SHOULD BE LESS THAN -> 97.00 
37 
38 PROPANG 
Value (null) 
- (null) 
Text IF(LEFT$(SIZE$, 3)>"457", "9Ox9OxlO", "9Ox9Ox8l') 
= 9ox9ox1o 
39 SP-EXPORTSTR$("ANGELEV1", "PROP$", PROPANG$) 
40 SP_EXPORT$("ANGELEV11l, "NOTC#", BNOT#) 
41 SP-EXPORT$("ANGELEV11l, "KL#", 0.6*D#) 
42 SP-EXPORT$("ANGELEV1", "KLL#", D#) 
43 SP-INSERT-CALC-OUTPUT$("ANGELEV1", XI#, YI#-BNOT#, O) 
45 SP-EXPORT$("SSHEARCL", "REACT#", V5#) 
46 SP-EXPORT$("BTCBG", "XI#", XI#) 
47 SP-EXPORT$("BTCBG", "YI#", YI#-BNOT#) 
48 SP-INSERT-CALC-OUTPUT$("BTCBG", XI#, YI#-BNOT#, O) 
49 SP-EXPORT$("BTCBB", "NOTC#", BNOT#) 
50 SP-EXPORT$("BTCBB", "XI#", Xl#) 
51 A 
Value SP_IMPORT("ANGELEV111,11AA#") 
- 90.00 
Text STR$(A#, DECIMAL-CFGO) 
= 90.00 
52 SP-EXPORT$("BTCBB", "Yj#lo, YI#-BNOT#) 
53 SP-INSERT_CALc_OUTPUT$("BTCBB", XI#+A#, YI#-BNOT#, O) 
55 SP_CALC$("CLEATCHK") 
56 SP_CALC$("SECTCHK2") 
58 Xxi 
Value 2.2*XI# 
- 1430.00 
Text STR$(XXI#, DECIMAL_CFGo) 
= 1430.00 
59 YYI 
Value 740 
- 740.00 
Text STR$(YYI#, DECIMAL-CFGO) 
- 740.00 
60 SP-EXPORT$("BTCTOPV", "XX#", XXI#) 
61 SP-EXPORT$("BTCTOPV", "YY#", YYI#) 
62 SP-INSERT-CALC-QUTPUT$("BTCTOPV", XXI#, YYI#, O) - 
64 SP-CLEAR$("ANGELEV111) 
65 SP-CLEAR$("BTCBG") 
66 SP-CLEAR$("BTCBBOI) 
67 SP-CLEAR$("SSHEARCL") 
68 SP-CLEAR$("DSHEARCL") 
69 SP-CLEAR$("CLEATCHKII) 
401 SPECSHEET 
Value (null) 258 
= (null) 
Text "BTCCON" 
= BTCCON 
402 MASTER 
Value (null) 
- (null) 
Text "NONE" 
- NONE 
403 OUTFILE 
Value (null) 
= (null) 
Text I'synthtmp" 
= synthtmp 
404 XINSERT 
Value 0.0 
- 0.00 
Text (null) 
= (null) 
405 YINSERT 
Value 0.0 
= 0.00 
Text (null) 
= (null) 
406 SCALE 
Value 2.5 
= 2.50 
Text (null) 
= (null) 
407 ROTATE 
Value 0.0 
= 0.00 
Text (null) 
= (null) 
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De sign Session Formulae 
----------------------- 
Design Session Name = dblshear 
Associated Master Drawing Name - NONE 
Date of creation Fri Sep 27 13: 32: 32 1991 
1 PRINT$(" 
2 
; 
RINT$("CHECiING DOUBLE SHEAR CAPACITY', ) 
= CHECKING DOUBLE SHEAR CAPACITY 
3 PRINT$("of bolt group connecting cleats to web of supported beam") 
- of bolt group connecting cleats to web of supported beam 
4 PRINT$(" 
5 SIZE1 
Value (null) 
= (null) 
Text PROMPTSTR$("What is the supporting beam UB serial size ? 01) 
- 61Ox229x1O1 
6 GRAl 
Value (null) 
- (null) 
TeXt PROMPT_CHOICE$("Supporting beam steel grade ? 11,1143,5011) 
= 43 
7 SIZE2 
Value (null) 
= (null) 
Text PROMPTSTR$("What is the supported beam UB serial size 
- 533x21Ox122 
8 GRA2 
Value (null) 
= (null) 
Text PROMPT_CHOICE$("Supported beam steel grade ? 11,1143,5011) 
- 43 
9 ANG 
Value (null) 
- (null) 
Text PROMPTSTR$("What is the proposed double angle size 
- 200x2OOxl6 
10 GRA3 
Value (null) 
= (null) 
Text PROMPT_CHOICE$("Angle steel grade ? ", "43,50") 
= 43 
11 ANGTH 
Value SP_IMPORT("ANGELEV1", "Tj") 
= 16.00 
Text STR$(ANGTH#, DECIMAL_CFGo) 
= 16.00 
12 BOLTSIZ 
Value (null) 
(null) 
Text PROMPTSTR$("What is the proposed bolts sizes 
- M24 
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13 GRA4 
Value (null) 
= (null) 
Text PROMPT_CHOICE$("Bolts grade ? 11,114.6,8.811) 
= 8.8 
14 GRA5 
Value (null) 
= (null) 
Text PROMPT_CHOICE$("BOlts steel grade ? "e"43,5011) 
43 
15 SHP 
Value YESNO("Bolts threads in the shear plane ?Y or N 
- 0.00 
Text STR$(SHP#, 2) 
0.00 
16 DIA 
Value VAL(RIGHT$(BOLTSIZ$, 2)) 
= 24.00 
Text STR$(DIA#,, 2) 
= 24.00 
17 PS 
Value (null) 
= (null) 
Text "PS"+GRA4$ 
= PS8.8 
18 PBB 
Value (null) 
= (null) 
Text "PBB"+GRA4$ 
= PBB8.8 
19 PT 
Value (null) 
= (null) 
Text "PT"+GRA4$ 
PT8.8 
20 PBS 
Value (null) 
(null) 
Text "PBS"+GRA5$ 
= PBS43 
21 PBS1 
Value (null) 
= (null) 
Text "PBS"+GRA1$ 
PBS43 
22 PBS2 
Value (null) 
(null) 
Text "PBS"+GRA2$ 
PBS43 
23 SHP1 
Value SHP#+1 
= 1.00 
Text STR$(SHP1#, 2) 261 
1.00 
24 EDGE 
Value PROMPT("WHAT IS THE-EDGE DISTANCE 
= 36.40 
Text STR$(EDGE#, DECIMAL_CFGo) 
= 36.40 
25 COLNUMB 
Value PROMPT("HOW MANY COLUMNS PER ANGLE 
= 3.00 
Text STR$(COLNUMBI, 0) 
=3 
26 ETD 
Value IF(EDGEI/(2*DIA#)<=l, EDGE#/(2*DIA#), l) 
= 0.76 
Text STR$(ETD#, DECIMAL-CFGO) 
- 0.76 
27 BSHEAR 
Value (VAL(TABLE$("STREN. TBL", PS$, l))*VAL(TABLE$("BAREA. TBLI,, BOLTSIZ$, SHP1#)) 
)/1000 
169.50 
Text STR$(BSHEAR#, 2)+" KNII 
= 169.50 KN 
28 REACT. 
Value PROMPT(I'What is the beam end reaction in KN 
- 75.00 
Text STR$(REACT#, 2)+" KN" 
- 75.00 KN 
29 ABE 
Value DIA#*VAL(TABLE$("STREN. TBL", PBS$, l))*VAL(TABLE$("ANGLES. TBL", ANG$, 1))/1 
000, 
= 176.64 
Text STR$(ABE#, DECIMAL-CFGO) 
176.64 
30 WBE 
Value (DIA#*VAL(TABLE$("STREN. TBL", PBS1$, l))*VAL(TABLE$("UBEAMS. TBL", SIZE1$, 4 
)))/1000 
. 117.02 
Text STR$(WBE#, DECIHAL-CFGo) 
117.02 
31 ABEAR 
Value ETD#*(DIA#*VAL(TABLE$("STREN. TBL", PBS$, l))*VAL(TABLE$("ANGLES. TBLIO, ANG$ 
133.95 
Text. STR$(ABEAR#, 2)+" KNII 
133.95 KN 
32"' WBEAR 
Value ETD#*(DIA#*VAL(TABLE$("STREN. TBL", PBSI$, l))*VAL(TABLE$("UBEAMS. TBLI1, SIZ 
El$, 4)))/1000 
88.74 
Text STR$(WBEAR#,. 2)+" KNI, 
88.74 KN 
33 CRIT1 
Value IF(BSHEARI<-ABEAR#, BSHEAR#, ABEAR#) 
- 133.95 
262 
Text STR$(CRIT1#, 2) 
133.95 
34 CRIT 
Value IF(CRIT1#<=WBEAR#, CRIT1#, WBEAR#) 
- 88.74 
Text STR$(CRIT#, 2) 
- 88.74 
35 NUM1 
Value INT((REACT#/CRIT#)+l) 
- 1.00 
Text STR$(NUM1#, 2) 
- 1.00 
36. EFF 
Value NUM1#-(2*COLNUMB#)+(2*COLNUHB#*ETD#) 
- 0.45 
Text 
; 
TR$(EFF#, DECIMAL-CFGO) 
0.45 
37 CHECK 
Value REACT#/EFF 
= -166.67 
Text STR$(CHECK#, DECIMAL-CFGO) 
= -166.67 
38 NUM2 
Value IF(CHECK#>CRIT#, NUM1#+l, Numl#) 
= 1.00 
Text STR$(NUM2#, DECIMAL-CFGO) 
= 1.00 
39 EFF2 
Value NUM2#-(2*COLNUMB#)+(2*COLNUMB#*ETD#) 
= -0.45 
Text STR$(EFF2#, DECIMAL_CFGo) 
-0.45 
40 CHECK2 
Value REACT#/EFF2# 
- 166.67 
Text 
; 
TR$(CHECK2#, DECIMAL_CFGo) 
= -166.67 
41 NUM3 
Value IF(CHECK2#>CRITI, NUm2#+l, NUM2#) 
= 1.00 
Text STR$(NUM3#, DECIMAL_CFGo) 
= 1.00 
42 EFF3 
Value NUM3#-(2*COLNUMB#)+(2*COLNUMB#*ETD#) 
-0.45 
Text 
; 
TR$(EFF3#, DECIMAL_CFGo) 
-0.45 
43 CHECK3 
Value REACT#/EFF3# 
-166.67 
Text 
; 
TR$(CHECK3#, DECIMAIý_CFGO) 
166.67 
44 BACK 
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Value PROMPT("BACKMARK 
= 55.00 
Text STR$(BACK#, DECIMAL-CFGO) 
= 55.00 
45 TNUM 
Value INT((NUM3#/2)+. 5) 
= 1.00 
Text STR$(TNUM#, DECIMAL-CFGO) 
- 1.00 
46 ROWNUMB 
Value IF(INT(TKUMI/COLNUMBI+. 5)<=1,2, INT(TNUM#/COLNUMB#+. 5)) 
= 2.00 
Text STR$(ROWNUMBI, DECIMAL-CFGO) 
- 2.00 
47 COLSPA 
Value PROMPT(11COLUMN SPACING 
= 55.00 
Text STR$(COLSPA#, DECIMAL_CFGo) 
= 55.00 
48 BOLTSPA 
Value PROMPT("BOLT SPACING 
= 60.00 
Text STR$(BOLTSPA#, DECIMAL-CFGO) 
- 60.00 
49 TNUMX 
Value INT((ROWNYJMB#-I)/2) 
= 0.00 
Text STR$(TRUMX#, DECIRAL_CFGo) 
= 0.00 
so TNUHY 
Value INT((COLNUHB#-l)/2) 
= 1.00 
Text STR$(TNUHYJ, DECIMAL-CFGO) 
= 1.00 
51 XSLAK 
Value ((ROWNUMB#-l)/2-TNUMX#)*BOLTSPA# 
= 30.00 
Text STR$(XSLAK#, DECIMAL-CFGO) 
- 30.00 
52 YSLAK 
value ((COLNUMB#-l)/2-TNUMY)*COLSPA# 
- 0.00 
Text STR$(YSLAK#, DECIMAL_CFGo) 
- 0.00 
53 XSUM 
Value ROWNUMB#*ASUM(YSLAKJ, COLSPA#, TNUMY#) 
- 6050.00 
Text STR$(XSUM#, DECIMAL-CFGO) 
- 6050.00 
54 YSUM 
ValUe COLNUMB#*ASUM(XSLAKI, BOLTSPA#, TMJMX#) 
- 0.00 
TeXt STR$(YSUM#, DECIMAL-CFGO) 
0.00 
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55 TOTSUM 
Value 2*(ROWNUMBJ*SQR(YSLAK#)+COLNUMB#*SQR(XSLAK#)+XSUM#+YSUM#) 
= 17500.00 
Text STR$(TOTSUMI, DECIMAL_CFGo)+" sq. mm" 
= 17500.00 sq.? nm 
56 MOMENT 
Value ((COLNUMB#-l)*COLSPA#/2+BACKI)*REACT# 
- 8250.00 
Text STR$(MOMENT#, DECIMAL-CFGo) 
- 8250.00 
57 MRSOB 
Value SQRT(SOR((REACTI/TNUMI)+(MOMENTI*((COLNUMBI-1)*COLSPA#/2)/TOTSUM#))+SQR 
(240MENT#*((ROWNUMBI-1)*BOLTSPA#/2)/TOTSUM#)) 
- 101.91 
Text "MAX SHEAR FORCE ON BOLT "+STR$(MRSOB#, DECIMAL-CFGo)+" KN" 
- MAX SHEAR FORCE ON BOLT 101.91 KN 
58 EDDL 
Value EDGEJ*MRSOB#/(REACT#/TNUM#)+(MOMENT#*((COLNUMB#-l)*COLSPA#/2)/TOTSUm#) 
= 75.39 
Text STR$(EDDL#, DECIMAL-CFGO) 
= 75.39 
59 ETD2 
Value IF(EDDL#/(2*DIA#)<-l, EDDL#/(2*DIA#), l) 
= 1.00 
TeXt STR$(ETD2#, DECIMAL_CFGo) 
- 1.00 
60 DSHEAR 
Value 2*BSHEAR# 
= 339.00 
TeXt STR$(DSHEAR#, DECIMAL-CFGO) 
- 339.00 
61 ABEAR1 
value ETD2#*ABE#*2 
- 353.28 
Text STR$(ABEAR1#, DECIMAL_CFGo) 
= 353.28 
62 WBEAR1 
Value ETD2#*WBE# 
- 117.02 
Text STR$(WBEARI#, DECIMAL_CFGo) 
- 117.02 
63 DCRIT1 
Value IF(DSHEAR#<-ABEAR11, DSHEAR#, ABEAR1#) 
- 339.00 
Text STR$(DCRIT1#, DECIMAL_CFGo) 
- 339.00 
64 DCRIT2 
value IF(DCRIT11<=WBEARII, DCRIT1#, WBEAR11) 
- 117.02 
Text STR$(DCRIT2#, DECIMAL_CFGo) 
117.02 
65 TN 
Value COLNUMB# 265 
- 3.00 
Text STR$(TNI, DECIMAL-CFGO) 
- 3.00 
66 TNUM1 
Value IF(MRSOBI>DCRIT2#, TNUMI+TN#, TNUM#) 
= 1.00 
Text STR$(TNUH1#, DECIMAL-CFGO) 
- 1.00 
67 IF (TNUH11>TNUM# , SP_EXPORT$ ("DBLITER", "TNUM#", TNUM1#), SP-EXPORT$ ("BTBS", 
"ITERNUM#", l)) 
68 IF(TNUM1#>TNUMI, SP-CALC$("DBLITER"), SP-EXPORT$("BTBS", "ITERNUM#", l)) 
69 RES1 
Value SP_IMPORT("DBLITER", "RESULT1111) 
- 1.00 
Text STR$(RES11, DECIMAL-CFGO) 
- 1.00 
70 TNUM2 
Value IF(RES11=0, TNUM1#+TN#, TNUM1#) 
- 1.00 
Text STR$(TNUM2#, DECIMAL-CFGO) 
- 1.00 
71 IF(TNUM2#>TNUM1#, SP-EXPORT$("DBLITER'l, "TNUM#", TNUM2#), SP-EXPORT$("BTBSIt 
, "ITERNUM#", 2)) 72 IF(TNUM2#>TNUM1#, SP-CALC$("DBLITER"), SP-EXPORT$("BTBS", "ITERNUM#", 2)) 
73 RES2 
Value SP-IMPORT("DBLITERl, "RESULT1111) 
= 1.00 
Text STR$(RES2#, DECIMAL-CFGO) 
= 1.00 
74 TNUM3 
Value IF(RES2#=O, TNUM2#+TN#, TNUM2#) 
= 1.00 
Text STR$(TNUM3#, DECIMAL-CFGO) 
= 1.00 
75 IF(TNUM3#>TNUH2#, SP-EXPORT$("DBLITERI't'ITNUM#", TNUH3#), SP_EXPORT$("BTBSII 
,, "ITERNUM#", 
3)) 
76 IF(TNUM3#>TNUM2#, SP-CALC$("DBLITERII), SP-EXPORT$("BTBS", "ITERNUM#", 3)) 
77 RES3 
Value SP_IMPORT("DBLITER", "RESULT1#11) 
- 1.00 
Text STR$(RES3#, DECIMAL_CFGo) 
= 1.00 
78 TNUH4 
value IF(RES3j-o, TNUM31+TNj, TNUM3f) 
1.00 
Text STR$(TNUM4#, DECIMAL-CFGO) 
- 1.00 
79 IF(TNUM4#>TNUM3#, SP-EXPORT$ ("DBLITERl', "TNUM#1', TNUM4#) , SP_EXPORT$ 
("BTBS" 
, "ITERMM#", 
4)) 
so IF(TNUM4#>TMJM3#, SP-CALC$("DBLITERII), SP-EXPORT$("BTBS'll$ITERNUM#11,4)) 
81 RES4 
Value SP_IMPORT("DBLITER'l, "RESULT1#11) 
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= 1.00 
Text STR$(RES4#, DECIMAL-CFGo) 
- 1.00 
82 BEEPIN 
Value IF(RES4#-O, SOUND(300,10), SOUND(0,0)) 
= 1.00 
Text STR$(BEEPINI, DECIMAL-CFGo) 
1.00 
83 PRINT$(" 
84 
7F(RES4#-1, 
PRINT$("DOUBLE SHEAR O. K. 11 ), PRINT$("DOUBLE SHEAR FAILED AFTE 
IR 4 ITERATIONS... 11)) 
85 TNUM5 
Value IF(RES4#-O, TNUM4#+TN#, TNUM4#) 
- 1.00 
Text STR$(TNUM5#, DECIMhL-CFGo) 
- 1.00 
86 NUM 
Value TNUM5# 
- 1.00 
Text STR$(NUM#, DECIMAL_CFGo) 
= 1.00 
401 SPECSHEET 
Value (null) 
- (null) 
Text Ildblshear" 
= dblshear 
402 MASTER 
Value (null) 
= (null) 
Text "NONE" 
- NONE 
403 OUTFILE 
value (null) 
= (null) 
Text 11synthtmp" 
= synthtmp 
404 XINSERT 
Value 0.0 
- 0.00 
Text (null) 
= (null) 
405 YINSERT 
Value 0.0 
= 0.00 
Text (null) Value 0 0 
= (null) . 
- 0.00 
406 SCALE 
Text (null) 
Value 2.50 
(null) 
= 2.50 
Text (null) 
- (null) 
407 ROTATE 
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Design Session Formulae 
----------------------- 
Design Session Name - connect 
Associated Master Drawing Name - NONE 
Date of creation : Fri Sep 27 13: 33: 17 1991 
1 PAGCLR 
Value CLSO 
- 1.00 
Text STR$(PAGCLRI, DECIMAL-CFGO) 
- 1.00 
2 PRINT$(" BOLTED CONNECTIONS") 
3 
; 
RINT$(" 
BOLTED 
- 
CONNECTIONS 
--------- --- ----------- 
4 
; 
ETHELP$("CONNECT. HLP") 
------------------------ 
5 PRINT$(" *** PRESS F1 FOR HELP MENU 
6 
; 
RINT$(" 
.... PRiSS F1 FOR HELP MENU.... 
7 
; 
RINT$(" 0 ... DO NOT EXECUTE") 
=0... DO NOT EXECUTE 
8 PRINT$(" 11) 
9 
; 
RINT$(11 1 ... BEAM TO BEAM CONNECTIONS") 
=1... BEAM TO BEAM CONNECTIONS 
10 PRINT$(" 11) 
11 PRINT$(" 2 ... BEAM TO COLUMN CONNECTIONS 
=2... BEAM TO COLUMN CONNECTIONS 
12 PRINT$(" 
W 
3.3 PRINT$(" 
14 PICK 
Value (null) 
- (null) 
Text PROMPT_CHOICE$("INPUT THE APPROPRIATE DESIGN NUMBER 
=2 
15 A 
value (null) 
- (null) 
Text IF(PICK$-"0II#PROMPTSTR$("PRESS CTRL-C FOR OTHER OPTIONS'l), PRINT$(" 
16 IF(PICK$="l", SP-CALC$("CONNECT1"), PRINT$('I 
17 IF(PICK$-"2", SP_CALC$("CONNECT2"), PRINT$('I 
401 SPECSHEET 
Value (null) 
= (null) 
Text "connect" 
= connect 
402 MASTER 
Value (null) 
= (null) 
Text "NONE" 
- NONE 
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403 OUTFILE 
Value (null) 
= (null) 
Text I'synthtmp" 
- synthtmp 
404 XINSERT 
Value 0.0 
= 0.00 
Text (null) 
- (null) 
405 YINSERT 
Value 0.0 
= 0.00 
Text (null) 
- (null) 
406 SCALE 
Value 2.5 
= 2.50 
Text (null) 
- (null) 
407 ROTATE 
Value 0.0 
= 0.00 
Text (null) 
= (null) 
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Design Session Formulae 
----------------------- 
Design Session Name - dbliter 
Associated Master Drawing Name - NONE 
Date of creation : Fri Sep 27 13: 33: 53 1991 
0 PRINT$(" 
2 PRINT$(" .................. ITERATING") 
10 .................. ITERATING 
4 DIA 
Value SP-IMPORT("DBLSHEAR"#"DIAIII) 
- 24.00 
Text STR$(DIA#, 2) 
- 24.00 
5 EDGE 
Value SP_IMPORT("DBLSHEAR"#"EDDL#") 
- 75.39 
Text STR$(EDGE#, DECIMAL-CFGO) 
= 75.39 
6 COLNUMB 
Value SP_IMPORT("DBLSHEAR", "COLNUHB") 
- 3.00 
Text STR$(COLNUMB#, 0) 
-3 
7 REACT 
Value SEý_IMPORT("DBLSHEARIII"REACT#") 
= 75.00 
Text STR$(REACT#, 2)+" KNII 
= 75.00 KN 
8 BACK 
Value SP_IMPORT("DBLSHEARI'll'BACK#") 
= 55.00 
Text STR$(BACKI, DECIMAL-CFGO) 
= 55.00 
9 THUM 
Value PROMPT("TOT NUMB OF BOLTS 
- 3.00 
Text STR$(TNUM#, DECIMAL_CFGo) 
- 3.00 
10 ROWNUMB 
Value INT(TNIJM#/COLNUMBI+. 5) 
- 1.00 
Text 'STR$(ROWNIIMB#, DECIMAL_CFGo) 
- 1.00 
11 COLSPA 
Value SP_IMPORT("DBLSHEAR"P"COLSPA#") 
= 55.00 
Text STR$(COLSPAI, DECIMAL_CFGo) 
- 55.00 
12 BOLTSPA 
Value SP_IMPORT("DBLSHEARIIP"BOLTSPA#") 
60.00 
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Text STR$(BOLTSPA#, DECIMAL_CFGo) 
- 60.00 
13 TNUMX 
Value INT((ROWNUHBI-1)/2) 
- 0.00 
Text STR$(TNUMX#, DECIHAL_CFGo) 
- 0.00 
14 TNUMY 
Value INT((COLNUMB#-l)/2) 
- 1.00 
Text STR$(TNUMY#, DECIMAL-CFGO) 
- 1.00 
15 XSLAK 
Value ((ROWNUMBJ-1)/2-TNUMXJ)*BOLTSPA# 
- 0.00 
Text STR$(XSLAK#, DECIMAL-CFGO) 
- 0.00 
16 YSLAK 
Value ((COLNUMBI-1)/2-TNUMY)*COLSPA# 
= 0.00 
Text STR$(YSLAK#, DECIMAL_CFGo) 
- 0.00 
17 XSUM 
Value ROWNUMB#*ASUM(YSLAKJ, COLSPA#, TNUMYI) 
- 3025.00 
Text STR$(XSUM#, DECIMAL-CFGO) 
- 3025.00 
is YSUM 
value COLNUMB#*ASUM(XSLAX#, BOLTSPA#, TNUMX#) 
= 0.00 
Text STR$(YSUM#, DECIMAL_CFGo) 
- 0.00 
19 TOTSUM 
value 2*(ROWNUMB#*SQR(YSLAK#)+COLNUHB#*SQR(XSLAK#)+XSUM#+YSUM#) 
= 6050.00 
Text STR$(TOTSUM#, DECIMAL-CFGo)+" sq. mm" 
6050.00 sq. mm 
20 MOMENT 
Value ((COLNUMB#-l)*COLSPA#/2+BACK#)*REACT# 
= 8250.00 
Text STR$(MOMENT#, DECIMAL_CFGo) 
- 8250.00 
21 MRSOB 
value SQRT(SQR((REACTI/TNUM#)+(MOHENT#*((COLNUMB#-l)*COLSPA#/2)/TOTSUM#))+SQR 
(HOMENTI*((ROWNUMB#-l)*BOLTSPA#/2)/TOTSUM#)) 
= 100.00 
Text "MAX SHEAR FORCE ON BOLT "+STR$(MRSOBI, DECIMAL_CFGo)+" KNII 
MAX SHEAR FORCE ON BOLT 100.00 KN 
22 EDDL 
ValUe EDGE#*MRSOB#/(REACT#/TNUMI)+(MOMENT#*((COLNUMB#-l)*COLSPA#/2)/TOTSUM#) 
= 376.56 
Text STR$(EDDL#, DECIMAL_CFGo) 
- 376.56 
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23 ETD2 
Value IF(EDDL#/(2*DIAI)<=l, EDDLJ/(2*DIA#), l) 
= 1.00 
Text STR$(ETD2#, DECIMAlt-CFGo) 
- 1.00 
24 DSHEAR 
Value SP_IMPORT("DBLSHEAR", "DSHEAR#") 
= 339.00 
Text STR$(DSHEAR#, DECIMAL-CFGo) 
- 339.00 
25 ABE 
Value SP_IMPORT("DBLSHEARIIpIIABE#") 
- 176.64 
Text STR$(ABEJ, DECIMAL-CFGo) 
- 176.64 
26 WBE 
value SP_IMPORT("DBLSHEARII, "WBE#II) 
- 117.02 
Text STR$(WBE#, DECIMAL-CFGo) 
= 117.02 
27 ABEAR1 
Value ETD2#*ABE#*2 
- 353.28 
Text STR$(ABEAR1#, DECIMAIý_CFGO) 
- 353.28 
28 WBEARl 
Value ETD2#*WBE# 
- 117.02 
Text STR$(WBEAR11, DECIMAL_CFGo) 
- 117.02 
29 CRIT1 
Value IF(DSHEARI<=ABEAR1#, DSHEARI, ABEAR1#) 
= 339.00 
Text STR$(CRIT1#, DECIMAL_CFGo) 
- 339.00 
30 CRIT 
Value IF(CRITI#<=WBEAR1#, CRIT1#, WBEAR1#) 
= 117.02 
Text STR$(CRITI, DECIMAL_CFGo) 
= 117.02 
31 RESULTI 
Value IF(MRSOB>CRIT#, 0,1) 
- 1.00 
Text STR$(RESULT11, DECIMAL_CFGo) 
- 1.00 
401 SPECSHEET 
Value (null) 
= (null) 
Text Ildbliter" 
- dbliter 
402 MASTER 
Value (null) 
= (null) 
Text "NONE" 
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= NONE 
403 OUTFILE 
Value (null) 
- (null) 
Text "synthtmp" 
= synthtrp 
404 XINSERT 
Value 0.0 
- 0.00 
Text (null) 
- (null) 
405 YINSERT 
Value 0.0 
= 0.00 
Text (null) 
= (null) 
406 SCALE 
Value 2.50 
= 2.50 
Text (null) 
- (null) 
407 ROTATE 
Value 0.0 
0.00 
Text 
7null) 
(null) 
Design session Formulae 
----------------------- 
Design Session Name - CLEATCHK 
Associated Master Drawing Name = NONE 
Date of creation : Fri Sep 27 13: 34: 09 1991 
PRINT$(" 
2 PRINT$("ANGLE CLEAT CHECK FOR SHEAR AND MOMENT CAPACITY") 
- ANGLE CLEAT CHECK FOR SHEAR AND MOMENT CAPACITY 
3 PRINT$(" 
4 SHEAR 
Value SP-IMPORT("DBLSHEAR'l, "REACT#") 
- 143.99 
Text STR$(SHEAR#, DECIMAL-CFGO) 
- 143.99 
5 MOMENT 
Value SP_IMPORT("DBLSHFAR'l, "MOMENT#") 
- 7199.50 
Text STR$(MOMENT#, DECIMAL_CFGo)+" Nm" 
- 7199.50 Nm 
6 THICK 
Value SP-IMPORT("DBLSHEAR'l, "ANGTH#") 
= 10.00 
Text STR$(THICK#, DECIMAL-CFGO) 
= 10.00 
7 HOLE 
Value SP-IMPORT(IIBTBSII? IIHOLE#I') 
= 26.00 
Text STR$(HOLE#, DECIMAL-CFGo) 
= 26.00 
6 ANGLEN 
Value SP_IMPORT("BTBSII, I'ANGLEN#II) 
= 328.32 
Text STR$(ANGLEN#, DECIMAL_CFGo) 
= 328.32 
9 ROWNUM 
Value SP_IMPORT(IIBTBS'I, 'IBOLTNUMJ") 
= 2.00 
Text STR$(ROWNUM#, DECIMAL_CFGo) 
- 2.00 
3,0 GROSAREA 
Value 2*ANGLENI*THICK# 
= 6566.40 
Text STR$(GROSAREA#, DECIMAL_CFGo)+" sq. mm" 
- 6566.40 sq. mm 
HOLEAREA 
Value 2*ROWNUM#*HOLE#*THICK# 
= 1040.00 
Text STR$(HOLEAREA#, DECIMAL_CFGo)+" sq. mm" 
- 1040.00 sq. mm 
12 NETAREA 
Value GROSAREA#-HOLEAREA# 273 
= 5526.40 
Text STR$(NETAREA#, DECIMAL_CFGo)+" sq. mm" 
- 5526.40 sq. mm 
13 NET 
Value NETAREA#/THICK# 
- 552.64 
Text STR$(NET#, DECIMAL-CFGO) 
= 552.64 
14 STREN 
Value IF(THICK#<15,275,265) 
- 275.00 
Text STR$(STREN#, DECIMAIý_CFGO)+" N. sqmm" 
275.00 N. sqmm 
15 SHRCAP 
Value 0.6*STREN#*0.9*NETAREA#/1000 
- 820.67 
Text STR$(SHRCAP#, DECIMAL_CFGo)+" KNII 
= 820.67 KN 
16 REQTHI 
Value SHEAR#*1000/(STREN#*0.9*0.6*NET#) 
= 1.75 
Text STR$(REQTHI#, DECIMAL-CFGO) 
- 1.75 
17 WARNI 
, Value IF(SHRCAP#>=SHEAR#, O, SOUND(300,10)) 
- 0.00 
Text STR$(WARN1#, DECIMAI4_CFGo) 
= 0.00 
is WARN11 
Value (null) 
= (null) 
Text IF(WARNl$=110.0011, PRINT$('1 ...... SHEAR CAPACITY O. K. "), 11111) 
= ...... SHEAR CAPACITY O. K. 
19 WARN111 
Value IF(WARN1#=l, YESNO("WARNING ... SHEAR CAPACITY OF CLEATS FAILED ... INCREASE 
THICKNESS OF ANGLE ? MIN THICKNESS REQUIRED IS "+REQTHI$+" (Y/N) 11), 0) 
- 0.00 
Text STR$(WARN111#, DECIMAL-CFGo) 
= 0.00 
20 WARN1111 
Value IF(WARN111#=l, YESNO(Il ...... PRESS CTRL-C FOR OPTIONS 11), 0) 
= 0.00 
Text STR$(WARN1111#, DECIMAL_. ýCFGO) 
= 0.00 
22 GINERTIA 
Value 2*THICK#*ANGLENP3/12 
= 58984889.06 
Text STR$(GINERTIA#, DECIMAL_CFGo)+" quad. mm" 
= 58984889.06 quad. mm 
23 BOLTSPA 
Value SP_IMPORT("DBLSHEARI'll'IBOLTSPA#") 
= 60.00 
Text STR$(BOLTSPA#, DECIMALý_CFGO) 
60.00 
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24 ' NUMB 
Value INT(ROWNUM#/2) 
= 1.00 
Text STR$(NUHB#, DECIMAL-CFGO) 
= 1.00 
25 ' SLACK 
Value (((ROWNUM#/2)-l)*BOLTSPAI)-((NUMB#-l)*BOLTSPA#) 
- 0.00 
Text STR$(SLACK#, DECIMAL-CFGO) 
- 0.00 
26 HINERTIA 
Value 2*2*THICK#*HOLE#*(SLACK#^2+ASUM(SLACK#, BOLTSPA#, NUMB#)) 
= 3744000.00 
Text STR$(HINERTIA#, DECIMAL_CFGo)+" quad. mm" 
= 3744000.00 quad. mm 
27 NIERTIA 
Value (GINERTIA#-HINERTIA#)/(ANGLEN#/2) 
- 336506.39 
Text STR$(NIERTIA#, DECIMAL_CFGo) 
= 336506.39 
28 NIT 
Value NIERTIA#/THICK# 
= 33650.64 
Text STR$(NIT#, DECIMAL-CFGO) 
= 33650.64 
29 MOMCAP 
Value STREN#*NIERTIA#/1000 
= 92539.26 
Text STR$(MOMCAP#, DECIMAL-CFGo)+" Nm" 
= 92539.26 Nm 
30 REQTHICK 
Value MOMENT#*10000/(NIT#*STREN#) 
- 7.78 
Text STR$(REQTHICK#, DECIMAL_CFGo) 
= 7.78 
31 WARN2 
Value IF(MOMCAP#>-MOMENT#, O, SOUND(300,10)) 
- 0.00 
Text STR$(WARN2#, DECIMAL_CFGo) 
= 0.00 
32 WARN22 
Value (null) 
- (null) 
Text IF(WARN2$-"0.00", PRINT$(" ...... MOMENT CAPACITY O. K. 11), 11111) 
. ...... MOMENT CAPACITY O. K. 
33 WARN222 
Value IF(WARN2#-l, YESNO("WARNING ... MOMENT CAPACITY OF CLEATS FAILED... INCREAS 
f, THICKNESS OF ANGLE ? MIN THICKNESS REQUIRED IS "+REQTHICK$+" (Y/N) 11), 0) 
- 0.00 
Text STR$(WARN111#, DECIMAL-CFGO) 
= 0.00 
34 WARN2222 275 
Value IF(WARN222#=l, YESNO(I ....... PRESS CTRL-C FOR OPTIONS 
= 0.00 
Text STR$(WARN1111#, DECIMAL-CFGo) 
= 0.00 
401 SPECSHEET 
Value (null) 
= (null) 
Text "CLEATCHKII 
- CLEATCHK 
402 MASTER 
Value (null) 
- (null) 
Text "NONE" 
NONE 
403 OUTFILE 
Value (null) 
(null) 
Text "synthtmp" 
synthtrip 
404 XINSERT 
value 0.0 
- 0.00 
Text (null) 
= (null) 
405 YINSERT 
Value 0.0 
= 0.00 
Text (null) 
= (null) 
406 SCALE 
Value 2.50 
- 2.50 
Text (null) 
= (null) 
407 ROTATE 
Value 0.0 
= 0.00 
Text (null) 
- (null) 
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Design Session Formulae 
----------------------- 
Design Session Name - SECTCHK 
Associated Master Drawing Name = NONE 
Date of creation Fri Sep 27 13: 34: 29 1991 
1 PRINT$(" 
2 
; 
RINT$(11SUPPORTED BEAM CHECK FOR LOCAL SHEAR AND MOMENT CAPACITY-) 
- SUPPORTED BEAM CHECK FOR LOCAL SHEAR AND MOMENT CAPACITY 
3 PRINT$(11of web at section through the bolt holes. ") 
= of web at section through the bolt holes. 
4 PRINT$(" 
5 NOTCH 
Value SP-IMPORT("BEAMTOBEAMIIOIIWJ#") 
- 0.00 
Text STR$(NOTCH#, DECIMAL-CFGo) 
= 0.00 
6 NOTLEN 
Value SP_IMPORT("BEAMTOBEAM", "K#") 
= 111.00 
Text STR$(NOTLEN#, DECIMAL-CFGO) 
= 111.00 
7 THICK 
Value SP-IMPORT("UBELEV1"j1'WT#") 
- 12.80 
Text STR$(THICK#, DECIMAL-CFGO) 
= 12.80 
8, SIZE 
Value (null) 
- (null) 
Text SP-IMPORTSTR$("UBELEV111,11SIZE$") 
- 533x21Ox122 
9 GRADE 
'Value (null) 
- (null) 
Text SP-IMPORTSTR$(''UBELEV111#11GRA$") 
43 
10 STREN 
Value IF(THICK#<15,275,265) 
275.00 
Text STR$(STREN#, DECIMAL_CFGo)+" N. sqmm" 
- 275.00 N. sqmm 
11 SHEAR 
Value SP-IMPORT("DBLSHEAR",, "REACT#") 
- 75.00 
Text STR$(SHEAR#, DECIMAL-CFGo)+" KNII 
- 75.00 KN 
12 ROWNUMB 
Value SP-IMPORT("BTBS'I, "BOLTNUM#II) 
= 2.00 
Text STR$(ROWNUMB#, DECIHAL_CFGo) 
- 2.00 
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13 EDGE 
Value SP_IMPORT("BTBS", "EDGD#") 
- 133.38 
Text STR$(EDGE#, DECIMAL_CFGo) 
- 133.38 
14 LEN 
Value SP_IMPORT("BTBS'l, "ANGLENIII) 
- 326.76 
Text STR$(LENI, DECIMAL-CFGO) 
- 326.76 
15 MAXLEN 
Value SP-IMPORT("BTBS", "KLLj") 
- 476.50 
Text STR$(MAXLENI, DECIMAL-CFGO) 
- 476.50 
16 DIA 
Value SP_IMPORT('IBTBSI', "DIAM#I') 
= 24.00 
Text STR$(DIA#, DECIMAL_CFGo) 
24.00 
17 HOLE 
Value SP_IMPORT("BTBS'l, "HOLE#") 
= 26.00 
Text STR$(HOLE#, DECIMAL-CFGO) 
= 26.00 
18 SPACING 
Value SP-IMPORT("BTBS'lol'SPACINGJ") 
= 60.00 
Text STR$(SPACING#, DECIMAL_CFGo) 
= 60.00 
19 BACK 
Value SP-IMPORT("BTBS'l, "HSPACIII) 
- 55.00 
Text STR$(BACK#, DECIMAL_CFGo) 
= 55.00 
20 DEPTH 
Value LEN#-EDGE# 
- 193.38 
Text STR$(DEPTH#, DECIMhL_CFGo) 
- 193.38 
21 EFFDEPTH 
Value DEPTH#+2.5*DIA# 
- 253.38 
Text STR$(EFFDEPTH#, DECIMAL_CFGo) 
253.38 
22 GROSAREA 
Value THICK#*EFFDEPTH# 
- 3243.26 
Text STR$(GROSAREA#, DECIMAL_CFGo)+" sq. mm" 
- 3243.26 sq. mm 
23 HOLEAREA 
Value ROWNUMB#*THICK#*HOLE# 
- 665.60 
Text STR$(HOLEAREA#, DECIMAL_CFG(jýV, sq. mm" 
= 665.60 sq. mm 
24 NETAREA 
Value GROSAREA-HOLEAREA 
2577.66 
Text STR$(NETAREA#, DECIMALt_. CFGo)+" sq. mm" 
- 2577.66 sq. mm 
25 NET 
Value NETAREA#/THICK# 
- 201.38 
Text STR$(NET#, DECIMAL_CFGo) 
- 201.38 
26 SHRCAP 
Value 0.6*STRENI*0.9*NETAREA#/1000 
- 382.78 
Text STR$(SHRCAPI, DECIMAL-CFGo)+" KN" 
382.78 KN 
27 REQTHI 
Value SHEAR#*1000/(STREN#*0.9*0.6*NET#) 
- 2.51 
Text STR$(REOTHI#, DECIMALý_CFGO) 
= 2.51 
28 REQLEN 
Value SHEAR#*1000/(STREN#*0.9*0.6*THICK#)-2.5*DIA#+EDGE# 
- 112.84 
Text STR$(REQLEN#, DECIMAL-CFGO) 
- 112.84 
29 REQSPA 
value (REQLEN#-2*EDGE#)/(ROWNUMB#-l) 
-153.92 
Text 
; 
TR$(REQSPA#, DECIMAL-CFGO) 
= -153.92 
30 MAXRSPA 
Value (MAXLEN#-2*EDGE#)/(ROWNUMB#-l) 
209.74 
orext STR$(MAXRSPA#, DECIMAL_CFGo) 
- 209.74 
31 ý WAR 
value IF(SHRCAP#>=SHEAR#, O, CLSo) 
- 0.00 
Text STR$(WAR#, DECIMAL-CFGO) 
- 0.00 
32 WARN1 
Value IF(SHRCAP#>-SHEAR#, O, SOUND(300,10)) 
= 0.00 
Text STR$(WARNI#, DECIMAL_CFGo) 
- 0.00 
-13 
WARN11 
value (null) 
= (null) 
Text IF(WARNl$="0.001', PRINT$(11 ...... LOCAL SHEAR CAPACITY O. K. 11), "111) 
...... LOCAL SHEAR CAPACITY O. K. 
34 WARN111 
value IF(WARN1#=l AND NOTCH#>O, YES19VWARNING ... LOCAL SHEAR CAPACITY rAILED.. 
. INCREASE WEB THICKNESS OF SUPPORTED BEAM (MIN THICKNESS REQUIRED IS "+REQTHI$+ OR INCREASE SIZE OF ANGLE LEG ON SUPPORTED BEAM (Y/N) 11), 0) 
- 0.00 
Text STR$(WARN1111, DECIMAL-CFGo) 
- 0.00 
35 WARN110 
Value IF(WARN1#=l AND NOTCH#=O AND REQLENI>MAXLEN#, YESNO("WARNING ... LOCAL SHE AR CAPACITY FAILED ... INCREASE WEB THICKNESS OF SUPPORTED BEAM (MIN THICKNESS RE 
QUIRED IS "+REQTHI$+") OR INCREASE SIZE OF ANGLE LEG ON SUPPORTED BEAM (Y/N) ") 
10) 
- 0.00 
Text STR$(WARN1101, DECIMAL-CFGO) 
- 0.00 
36 WARN2110 
Value IF(WARN11-1 AND NOTCH#-O AND REQLEN#<=MAXLEN# AND REQSPA#<=SPACING#, YES 
NO("WARNING ... LOCAL SHEAR CAPACITY FAILED ... INCREASE WEB THICKNESS OF SUPPORTED 
BEAM (MIN THICKNESS REQUIRED IS "+REQTHI$+") OR INC. SIZE OF ANGLE LEG ON SUPP 
ORTED BEAM (Y/N)"), O) 
= 0.00 
Text STR$(WARN2110#, DECIMAL-CFGo) 
- 0.00 
37 WARN2111 
Value IF(WARNl#-1 AND NOTCH#=O AND REQLEN#<=MAXLEN# AND REQSPA#>SPACING#, YESN 
WWARNING ... LOCAL SHEAR CAPACITY FAILED ... INCREASE SPACING BETWEEN BOLTS ? 
MIN SPACING REQUIRED IS "+REQSPA$+" (MAX THAT CAN BE FITTED IS "+MAXRSPA$+" 
(YIN) 11), 0) 
0.00 
Text STR$(WARN2111#, DECIMAL-CFGo) 
- 0.00 
38 WARN112 
value IF(WARN1#-l AND NOTCH#=O AND REQLEN#<=MAXLEN# AND REQLEN#>LEN#, YESNO("W 
ARNING ... LOCAL SHEAR CAPACITY FAILED ... INCREASE LENGTH OF ANGLE CLEAT ? 
14IN LENGTH REQUIRED IS "+REQLEN$+" (MAX IS "+MAXLEN$+") (Y/N) , ), 0) 
- 0.00 
Text STR$(WARN112#, DECIMAL-CFGo) 
- 0.00 
39 WARN1111 
Value IF(WARN111#=l OR WARN110#=1 OR'WARN112#-1 OR WARN2110#=1 OR WARN2111#=1 
, YESNO(11 ...... PRESS CTRL-C FOR OPTIONS 11), 0) 
= 0.00 
Text STR$(WARN1111#, DECIMAL-CFGo) 
= 0.00 
41 MOMRSECT 
Value SHEAR#*NOTLEN#/1000 
= 8.32 
Text STR$(MOMRSECT#, DECIMAL_CFGo)+" KNmII 
= 8.32 KNm 
42 STABL 
Value IF(NOTCHI=o, IF(VAL(GRADE$)=43, BACKI+24*THICK#, BACK#+20*THICK#), IF(VAL(G 
RADE$)-43, BACK#+15*THICK#, BACK#+13*THICK#)) 
- 362.20 
Text STR$(STABL#, DECIMAL_CFGo) 
= 362.20 
43 WARST1 
Value IF(NOTLEN#<-STABLI, O, SOUND(300,10)) 
0.00 
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Text STR$(WARST11, DECIMAL-CFGO) 
= 0.00 
44 IF(NOTLENI<-STABL#, PRINT$(" ...... WEB STABILITY O. K. "), PRINT$( ........ WEB 
OF SUPPORTED BEAM DID NOT MEET STABILTY REQUIREMENTS 11)) 
45 WARM 
Value IF(NOTLEN#<=STABL#, O, YESNO(Il ...... PRESS RETURN TO CONTINUE , CTRL-C FOR OPTIONS")) 
- 0.00 
Text STR$(WARST2#, DECIMAL-CFGo) 
- 0.00 
46 IP(NOTCH#>O, SP-CALC$("INTERPLN"), PRINT$(" 11)) 
47 AVSHRC 
Value IF(VAL(GRADE$)=43, VAL(TABLE$("MOMCAPS. TBL", SIZE$, 2)), VAL(TABLE$("MOMCAP 
S. TBL", SIZE$, 4))) 
= 832.00 
Text STR$(AVSHRCI, DECIMAL-CFGo)+" KNII 
= 832.00 KN 
48 AVMOMC 
value IF(VAL(GRADE$)=43, VAL(TABLE$("MOMCAPS. TBL", SIZE$, I)), VAL(TABLE$("MOMCAP 
S. TBL", SIZE$, 3))) 
= 199.00 
Text STR$(AVMOMC#, DECIMAL-CFGo)+" KNm" 
- 199.00 KNm 
49 AVSHRCAP 
Value IF(NOTCH#>O, SP_IMPORT(IIINTERPLN'l, "SHRCAP#"), AVSHRC#) 
- 832.00 
Text STR$(AVSHRCAP#, DECIMAL_CFGo) 
= 832.00 
so AvMOMCAP 
Value IF(NOTCH#>O, SP-IMPORT("INTERPLN'll, "MOMCAP#"), AVMOMC#) 
= 199.00 
Text STR$(AVMOMCAP#, DECIMAL-CFGO) 
- 199.00 
51 WARAV 
Value ir(AVSHRCAP#>-SHEAR# OR AVMOMCAP#>=MOMRSECT#, O, SOUND(300,10)) 
0.00 
Text STR$(WARAV#, DECIMAL-CFGo) 
= 0.00 
52 IF(AVSHRCAP#>-SHEAR#, PRINT$(' ....... AVAILABLE SHEAR CAPACITY OF SUPPORTE 
1) BEAM WEB O. K. 11), PRINT$("WARNING ... AVAILABLE SHEAR CAPACITY OF SUPPORTED BEAM 
WEB FAILED")) 
. 53 
IF(AVMOMCAP#>-MOMRSECT#, PRINT$( ....... AVAILABLE MOMENT CAPACITY OF SUPP 
ORTED BEAM WEB O. K. 11), PRINT$("WARNING ... AVAILABLE MOMENT CAPACITY OF SUPPORTED 
13EAM WEB FAILED")) 
64 WARM 
Value IF(WARAVI-O, O, YESNO(ft ...... PRESS RETURN TO CONTINUE , CTRL-C FOR OPTION sit)) 
- 0.00 
Text STR$(WARAV11, 
0.00 
401 SPECSHEET 
Value (null) 
= (null) 
DECIMAL-CFGO) 
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Text IISECTCHKII 
= SECTCHK 
402 , MASTER Value (null) 
= (null) 
Text "NONE" 
- NONE 
403 OUTFILE 
Value (null) 
- (null) 
Text I'synthtmp" 
- synthtmp 
404 XINSERT 
Value 0.0 
= 0.00 
Text (null) 
= (null) 
405 YINSERT 
Value 0.0 
- 0.00 
Text (null) 
= (null) 
406 SCALE 
Value 2.5 
= 2.50 
Text (null) 
= (null) 
407 ROTATE 
Value 0.0 
= 0.00 
Text (null) 
= (null) 
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Design Session Formulae 
----------------------- 
Design Session Name = INTERPLN 
Associated Master Drawing Name - NONE 
Date of creation : Fri Sep 27 13: 34: 51 1991 
PRINT$(" 
2 PRINT$( ........ INTERPOLATING FOR VALUES OF AVAILABLE SHEAR AND MOMENT CA 
PACITIES") 
= ...... INTERPOLATING FOR VALUES OF AVAILABLE SHEAR AND MOMENT CAPACITI 
ES 
PRINT$(" 
4 THICK 
Value SP_IMPORT("SECTCHK", "THICK#") 
- 10.60 
Text STR$(THICK#, DECIMAL-CFGO) 
- 10.60 
5 ANGLEN 
Value SP_IMPORT("BTBSIIOIIANGLEN#") 
= 547.20 - Text STR$(ANGLEN#, DECIMAL_CFGo) 
= 547.20 
6 GRADE 
Value (null) 
= (null) 
Text SP_IMPORTSTR$("SECTCHK", "GRADE$") 
= 43 
7 LOWDEP 
Value IF(ANGLEN#<210,140, IF(ANGLEN#<280,210, IF(ANGLEN#<350,280, IF(ANGLEN#<420 
, 350, IF(ANGLEN#<490,420, IF(ANGLEN#<560,490, IF(ANGLEN#<630,560, IF(ANGLEN<700,63O 
, 700)))))))) = 490.00 
Text STR$(LOWDEP#, 0) 
= 490 
UPPDEP 
Value IF(ANGLEN#<=210,210, IF(ANGLEN#<-280,280, IF(ANGLEN#<-350,350, IF(ANGLEN#< 
w420,420, IF(ANGLEN#<-490,490, IF(ANGLEN#<-560,560, IF(ANGLEN#<-630,630, IF(ANGLEN< 
, =700,700,770)))))))) 
= 560.00 
Text STR$(UPPDEP#, 0) 
- 560 
9 LOWTHI 
Value IF(THICK#<6,1, IF(THICK#<8,2, IF(THICK#<10,3, IF(THICK#<12,4, IF(THICK#<14, 
. 5, 
IF(THICK#<16,6, IF(THICK#<18,7,8))))))) 
- 4.00 
Text STR$(LOWTHI#, 0) 
ý =4 
ILO UPPTHI 
value IF(THICK#<=6,2, IF(THICK#<-8,3, IF(THICK#<=10,4, IF(THICK#<-12,5, IF(THICK# 
. <-14,6, IF(THICK#<=16,7, IF(THICK#<=18,8,9))))))) 
= 5.00 
Text STR$(UPPTHI#, 0) 
=5 
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11 MLOW 
Value (null) 
- (null) 
Text "M"+LOWDEP$+GRADE$ 
= M49043 
12 MUPP 
Value (null) 
= (null) 
Text "M"+UPPDEP$+GRADE$ 
- M56043 
13 SLOW 
Value (null) 
- (null) 
Text "S"+LOWDEP$+GRADE$ 
- S49043 
14 SUPP 
Value (null) 
= (null) 
Text "S"+UPPDEP$+GRADE$ 
= S56043 
16 MLL 
Value VAL(TABLE$("MOMCAPD. TBL", HLOW$, LOWTHI#)) 
= 106.00 
Text STR$(MLL#, DECIMAL-CFGO) 
- 106.00 
17 MLU 
Value VAL(TABLE$("MOMCAPD. TBL", MLOW$, UPPTHI#)) 
- 127.00 
Text STR$(MLU#, DECIMAL-CFGO) 
= 127.00 
18 AVMLLU 
Value MLL#+((MLU#-MLL#)/2)*(THICK#-(LOWTHI#*2+2)) 
- 112.30 
Text STR$(AVMLLU#, DECIMAL_CFGo) 
= 112.30 
20 MUL 
Value VAL(TABLE$("MOMCAPD. TBL", MUPP$, LOWTHI#)) 
- 139.00 
Text STR$(MUL#, DECIMAL-CFGO) 
= 139.00 
21 mUU 
value VAL(TABLE$("MOMCAPD. TBL", MUPP$, UPPTHIJ)) 
- 166.00 
Text STR$(MUU#, DECIMAL-CFGO) 
= 166.00 
22 AvMUUU 
Value MUL#+((MUU#-MUL#)/2)*((UPPTHI#*2+2)-THICK#) 
- 157.90 
Text STR$(AVMUUU#, DECIMAL-CFGO) 
= 157.90 
24 MOMCAP 
Value AVMLLU#+(((AVMUUU#-AVMLLU#)/(UPPDEP#-LOWDEP#))*(ANGLEN#-LOWDEP#)) 
= 149.56 
Text STR$(MOMCAP#, DECIMAL_CFGo) 
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= 149.56 
26 SLL 
Value VAL(TABLE$("HOMCAPD. TBL", SLOW$, LOWTHI#)) 
- 606.00 
Text STR$(SLL#, DECIMAIk-CFGo) 
- 606.00 
27 SLU 
Value VAL(TABLE$("MOMCAPD. TBL", SLOW$, UPPTHI#)) 
- 727.00 
Text STR$(SLUI, DECIMAL-CFGo) 
- 727.00 
28 AVSLLU 
Value SLL#+((SLU#-SLL#)/2)*(THICK#-(LOWTHI#*2+2)) 
- 642.30 
Text STR$(AVSLLU#, DECIMAL_CFGo) 
= 642.30 
30 SUL 
Value VAL(TABLE$("MOMCAPD. TBL", SUPP$, LOWTHI#)) 
- 693.00 
Text STR$(SUL#, DECIMAL-CFGo) 
= 693.00 
31 SUU 
Value VAL(TABLE$("MOMCAPD. TBL", SUPP$, UPPTHI#)) 
- 831.00 
Text STR$(SUU#, DECIMAL-CFGo) 
= 831.00 
32 AVSUUU 
Value SUL#+((SUU#-SUL#)/2)*((UPPTHI#*2+2)-THICK#) 
- 789.60 
Text STR$(AVSUU`U#, DECIMAIt_CFGo) 
= 789.60 
34 SHRCAP 
Value AVSLLU#+(((AVSUUU#-AVSLLU#)/(UPPDEP#-LOWDEP#))*(ANGLEN#-LOWDEP#)) 
= 762.67 
Text STR$(SHRCAP#, DECIMAL_CFGo) 
762.67 
0.00 
401 SPECSHEET Text 
7null) 
Value (null) (null) 
- (null) 
Text IIINTERPLNII 405 YINSERT INTERPLN Value 0.0 
= 0.00 402 MASTER Text (null) 
Value (null) (null) 
- (null) 
Text "NONE" 406 SCALE NONE Value 2.5 
- 2.50 403 OUTFILE Text (null) 
Value (null) (null) 
- (null) 
Text "synthtmp" 407 ROTATE 
synthtmp Value 0.0 
0.00 
404 XINSERT Text 
7null) 
Value 0.0 
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(null) 
Design Session, Formulae 
----------------------- 
Dýsign, Session Name - BOLTELEV 
Associated Master Drawing Name - BOLTELEV 
Date of creation : Fri Sep 27 13: 35: 33 1991 
1 PRINT$(" 11) 
2 
; 
RINT$("BOLT ELEVATION") 
= BOLT ELEVATION 
3 WEB 
Value PROMPT("WEB 
= 17.30 
Text STR$(WEB#, 2) 
= 17.30 
4 LEG 
value PROMPT("LEG ? 11) 
- 10.00 
Text STR$(LEG#, 2) 
10.00 
5 DIA 
Value PROMPT(11DIA ? 11) 
= 20.00 
Text STR$(DIA#, 2) 
20.00 
6 R 
value DIA#/2 
- 10.00 
Text STR$(R#, 2) 
10.00 
401 SPECSHEET 
Value (null) 
= (null). 
Text "BOLTELEVII 
= BOLTELEV 
402 MASTER 
Value (null) 
- (null) 
Text "BOLTELEVII 
- BOLTELEV 
403 OUTFILE 
Value (null) 
= (null) 
Text I'synthtmp" 
= synthtmp 
404 XINSERT 
Value 0.0 
= 650.00 
Text (null) 
(null) 
405 YINSERT 
Value 0.0 
= 775.20 
Text (null) 
404 
Value 
Text 
405 
Value 
Text 
- (null) 
406 SCALE 
Value 1.50 
- 2.50 
Text (null) 
- (null) 
407 ROTATE 
Value 0.0 
- 0.00 
Text (null) 
= (null) 
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Design Session Formulae 
----------------------- 
Design Session Name - BTBSCON 
Associated Master Drawing Name - NONE 
Date of creation : Fri Sep 27 13: 36: 06 1991 
1 SETHELP$("BEAKTOBE. HLP'l) 
2 SP_CALC$("BEAMTOBEAHII) 
3 XX 
Value 1000 
= 1000.00 
Text STR$(XX#, DECIMAL-CFG0) 
- 1000.00 
4 yy 
Value 680 
- 680.00 
Text STR$(YY#, DECIMAL-CFG0) 
680.00 
5 SP_INSERT-CALC_OUTPUT$("BTOPV1", XX#, YYI, O) 
401 SPECSHEET 
Value (null) 
= (null) 
Text IIBTBSC0NII 
= BTBSCON 
402 MASTER 
value (null) 
(null) 
Text "NONE" 
= NONE 
403 OUTFILE 
Value (null) 
= (null) 
Text "synthtmp" 
- synthtmp 
404 XINSERT 
Value 0.0 
- 0.00 
Text (null) 
- (null) 
405 YINSERT 
Value 0.0 
= 0.00 
Text (null) 
(null) 
406 SCALE 
Value 2.50 
- 2.50 
Text (null) 
- (null) 
407 ROTATE 
Value 0.0 
= 0.00 
Text (null) 
- (null) 
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Design session Formulae 
----------------------- 
Design session Name = BTBSEL 
Associated Master Drawing Name - BTBSEL 
Date of creation Fri Sep 27 13: 37: 58 1991 
1 PRINT$(" 
2 PRINT$(11BOLT GROUP ON SUPPORTING BEAM") 
- BOLT GROUP ON SUPPORTING BEAM 
3 WEB 
Value SP_IMPORT("UBCROSS11l, "WT#") 
- 10.60 
Text STR$(WEB#, 2) 
- 10.60 
4 GRA1 
Value (null) 
= (null) 
Text SP-IMPORTSTR$("UBCROSS11l, "GRA$") 
- 43 
5 ANG 
Value SP-IMPORT(IIANGELEV111#11BB#") 
= 200.00 
Text STR$(ANG#, 0) 
- 200 
6 GRA2 
Value (null) 
= (null) 
Text SP_IMPORTSTR$("ANGELEVIIIIIIGRA$") 
- 43 
7 LEG 
Value SP_IMPORT(IIANGELEV111#11T#") 
- 16.00 
Text STR$(LEG#, 2) 
- 16.00 
8 ANGLEN 
Value SP-IMPORT(IIANGELEV1118"L#") 
- 326.76 
Text STR$(ANCLEN#, 2) 
- 326.76 
9 COLNUMB 
Value IF(ANG#<-100,1, (IF(ANG#>-200,3,2))) 
- 3.00 
Text STR$(COLNUMBI, 0) 
-3 
10 TDIA 
Value COLNUMB#+3 
= 6.00 
Text "C"+STR$(TDIA#, 0) 
= C6 
11 RDIA 
Value VAL(TABLE_RC$("BSPACING. TBL", ANG$, TDIA$)) 
= 20.00 
Text "MII+STR$(RDIA#, 0) ' 
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= M20 
12 PRINT$("Recommended bolt size : 11+ RDIA$) 
= Recommended bolt size : M20 
13 BOLTSIZ 
Value (null) 
= (null) 
Text PROMPTSTR$("What is the prop. bolt size 
- M24 
14 GRA4 
Value (null) 
- (null) 
Text PROMPT_CHOICE$("Bolts grade ? 11,114.6,8.811) 
- 8.8 
15 GRA5 
Value (null) 
= (null) 
Text PROMPTý-CHOICE$("Bolts steel grade ? "o"43,5011) 
= 43 
16 SHP 
Value YESNO("Bolts threads in the shear plane ? (YIN) 
= 0.00 
Text STR$(SHP#, DECIMAL_CFGo) 
= 0.00 
17 COR 
Value YESNO(I'Exposed to corrosion ? (Y/N) 
= 0.00 
Text STR$(COR#, DECIMAL_CFGO) 
- 0.00 
is YSTRES1 
Value IF(VAL(GRA1$)=43,250,350) 
= 250.00 
Text STR$(YSTRES1#, DECIMAL-CFGO) 
= 250.00 
19 YSTRES2 
Value IF(VAL(GRA2$)=43,250,350) 
- 250.00 
Text STR$(YSTRES2#, DECIMAL_CFGo) 
= 250.00 
20 ESPIl 
Value ll*WEB#*SQRT(275/YSTRES1#) 
= 122.29 
Text STR$(ESPII#, DECIMAL_CFGo) 
- 122.29 
21 ESP12 
value ll*LEG#*SQRT(275/YSTRES2#) 
- 184.59 
Text STR$(ESP12#, DECIMAL_CFGo) 
- 184.59 
22 EDGMAX 
Value IF(CORJ-O, IF(ESPI2#<-ESP11#, ESPI2#, ESPI1#), IF(LEG#<=WEB#, 40+4*LEG#, 40+4 
*WEB#)) 
. 122.29 
Text STR$(EDGMAX#, DECIMAL_CFGo) 289 
= 122.29 
23 DIAM 
Value VAL(RIGHT$(BOLTSIZ$, 2)) 
- 24.00 
Text STR$(DIAM#, 2) 
- 24.00 
24 CLEARA 
Value IF(DIAMI<=24,2,3) 
= 2.00 
Text STR$(CLEARA#, 2) 
- 2.00 
25 HOLE 
Value DIAM#+CLEARA# 
26.00 
Text 
; 
TR$(HOLE#, 2) 
26.00 
26 EDG2 
Value IF(l. 4*HOLE#<-30,30,1.4*HOLE#) 
= 36.40 
Text STR$(EDG2#, 2) 
= 36.40 
27 EDGE 
Value PROMPTRD("What is the edge dist. of the bolt group ? ", EDG2#, EDGMAX#, EDG 
2#) 
ý6.40 
Text STR$(EDGE#, 2) 
- 36.40 
28 SPAMAX 
Value IF(COR#-O, IF(LEG#<=WEB#, 14*LEG#, 14*WEB#), IF(LEG#<=WEB#, IF(16*LEG#<=200, 
16*LEG#, 200), IF(16*WEB#<-200,16*WEB#, 200))) 
= 148.40 
Text STR$(SPAMAX#, DECIMAL-CFGO) 
= 148.40 
29 SPACIN 
value PROMPTRD(I'Proposed spacing between bolt rows : 11,2.5*DIAM#, SPAMAX#, 2.5*D 
: CAM#) 
. 60.00 
Text STR$(SPACIN#, 2) 
= 60.00 
30 VERTSPA 
Value VAL(TABLE$("BSPACING. TBL", ANG$, COLNUMB#)) 
= 55.00 
Text STR$(VERTSPA#, 2) 
- 55.00 
31 BOLTSPA 
Value INT((ANGLENI-EDGEI*2)/SPACIN#) 
= 4.00 
Text STR$(BOLTSPA#, 0) 
4 
32 BOLTNUMB 
Value INT(BOLTSPA#+l) 
= 5.00 
Text sTR$(BOLTNUMB#, 0) 
=5 
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33 KLL 
Value SP_IMPORT(IIANGELEV111,11KLL#") 
= 476.50 
Text STR$(KLL#, DECIMAL_CFGo) 
= 476.50, 
34 PRINT$(" " 
35 PRINT$("MAX NUHBER, OF BOLT COLUMNS PER ANGLE IS "+COLNUHB$) 
= MAX NUMBER OF BOLT COLUMNS PER ANGLE IS 3 
36 PRINT$("MAX NUMBER OF BOLTS PER COLUMN IS "+BOLTNUMB$) 
= MAX NUMBER OF BOLTS PER COLUMN IS 5 
37 PRINT$(" ") 
38 
; 
P-EXPORT$("SINSHEAR", "EDGEI", EDGE#) 
39 SP-EXPORT$("SINSHEAR", "COLNUMB#", COLNUMB#) 
40 SP-EXPORT$("SINSHEAR'l, "SHP#", SHP#) 
41 SP-EXPORTSTR$("SINSHEAR'l, "BOLTSIZ$", BOLTSIZ$) 
42 SP-EXPORTSTR$("SINSHEAR'l, "GRA4$", GRA4$) 
43 SP-EXPORTSTR$("SINSHEAR'l, "GRA5$", GRA5$) 
44 SP-CALC$("SINSHEAR") 
45 REACT 
Value SP-IMPORT(IISINSHEAR'l, "REACT#") 
= 75.00 
Text STR$(REACT#, DECIMAL-CFGo) 
= 75.00 
46 RNUMB - Value SP_IMPORT(IISINSHEAR'l, "NUM#") 
= 1.00 
Text STR$(RNUMB#, 0) 
=1 
47 RRNUMB 
Value, INT((RNUMB#/2)+0.5) 
= 1.00 
Text STR$(RRNUMB#, 0) 
48 RRNUMC 
Value INT((RRNUMB#/COLNUMB#)+0.9) 
= 1.00 
Text STR$(RRNUMC#, 0) 
=1 
49 PRINT$(" 
50 PRINT$(11MIN NUMBER OF BOLTS, TO SATISFY SINGLE SHEAR CAPACITY PER, ANGLE 
Is "+RRNUMB$) 
= MIN NUMBER OF BOLTS TO SATISFY SINGLE SHEAR CAPACITY PER ANGLE IS 1 
51 OVBEEP 
Value IF(COLNUMB#*BOLTNUMB#>2*RRNUMB#, SOUND(300,10), O) 
= 1.00 
Text STR$(OVBEEP#, DECIMAL_CFGo) 
= 1.00 
52 OVERSIZ 
Value , 
IF(COLNUMB#*BOLTNUMB#>2*RRNUMB#, YESNO("WARNING... ANGLE IS OVERSIZED 
PRESS RETURN TO CONT. OR CTRL-C FOR OPTIONS.. "), J) 
= 0.00 
Text. STR$(OVERSIZ#, DECIHAL_CFGo ý91 
= 0.00 
53 ALENREQ .I Value ((RRNUHC#-l)*SPACIN#)+2*EDGE# 
= 72.80 
Text STR$(ALENREQ#, DECIMAL_CFGo) 
-72.80 
54 WARN 
Value IF(ALENREQI>ANGLEN# AND ALENREQI<=KLL#, 1,2) 
2.00- .4- 
Text STR$(WARN#, DECIMAL_CFGo) 
- 2.00 
55 WARL 
Value IF(ALENREQI>KLL#, 1,2) 
= 2.00 
Text STR$(WARLI, DECIMAL_CFGo) 
- 2.00 
56, SSCLS 
Value IF(WARN#-1 OR WARL#-l, CLSo, SOUND(0,0)) 
= 1.00 
Text STR$(SSCLS#, DECIMAL_CFGo) 
= 1.00 
57 SD 
Value IF(WARN#=l OR WARL#=l, SOUND(300,10), SOUND(0,0)) 
= 1.00 
Text STR$(SD#, DECIMAL_CFGo) 
- 1.00 
58 SDD 
Value (null) 
= (null) 
Text IF(WARN$-"1.00" OR WARL$="1.00", PRINT$("******************************* 
59 WARNN 
Value (null) 
= (null) 
Text I'F(WARN$-"1.00", PRINT$("WARNING... MIN ANGLE LENGTH REQUIRED IS "+ALENR 
zQ$+" WHILE THE PROPOSED LENGTH IS "+ANGLEN$), " 
60, WARNL 
Value (null) 
- (null) 
Text IF(WARL$="i. oo,,, PRINT$("WARKING ... MAX ANGLE LENGTH IS "+KLL$+" WHILE TH E REQUIRED LENGTH IS-"+ALENREQ$), PRINT$(" 
61 PRINT$(" 
62 - SDDD Value (null) 
= (null) 
Text IF(WARN$="J. OOIIOR WARL$="1.00", PRINT$("******************************** 
63 WARNNN 
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Value (null) 
- (null) 
Text IF(WARN$=112.0011 AND WARL$=112.0011, PRINT$ ("ANGLE LENGTH O. K. UP TO "+BOLT 
NUMB$+" BOLTS PER COLUMN. "), " 11) 
= ANGLE LENGTH O. K. UP TO 5 BOLTS PER COLUMN. 
64 PRINT$(" 
65 WARM 
Value IF(ALENREQ#>ANGLEN# AND ALENREQ#<=KLL#, YESNO("TYPE Y To RESTART CALCULA 
TIONS, THE PROP ANGLE LENGTH HAS TO BE ADJUSTED. . 2) - 2.00 
Text STR$(WARN11, DECIM&L-CFGo) 
- 2.00 
66 WARMESS 
Value IF(ALENREQ#>KLL#, YESNO("TYPE Y TO RESTART CALCULATIONS, THE PROP ANGLE 
SIZE HAS TO BE INCREASED... 11), 2) 
= 2.00 
Text STR$(WARMESS#, DECIHAL_CFGo) 
= 2.00 
67 WARN2 
Value IF(WARNl#=0 OR WARMESS#=O, YESNO("TYPE Y TO RESTART CALCULATIONS DESI 
GN IS NOT SATISFACTORY 111), 2) 
= 2.00 
Text STR$(WARN2#, DECIMAL-CFGo) 
- 2.00 
68 FINAL 
Value IF(WARNI#<2 OR WARMESS#<2 OR WARN2#<2 PROMPTD(11 ........ PRESS CTRL-C FO ]R OPTIONS ........ 11,2), 2) 
- 2.00 
Text STR$(FINAL#, DECIMAL_CFGo) - 
= 2.00 
69 DBOL 
Value IF(RRNUMB#>BOLTNUMB#, IF(RRNUMB#>2*BOLTNUMB#, 3,2), l) 
- 1.00 
Text STR$(DBOL#, DECIMAL_CFGo) 
= 1.00 
70 BOLCOL 
Value PROMPTRD("How many columns of bolts per angle ? ", DBOL#, COLNUMB#, DBOL#) 1.00 
Text STR$(BOLCOL#, 2) 
1.00 
71 DBOLTNU 
Value INT(RRNUMB#/BOLCOL#+. 5) 
- 1.00 
Text STR$(DBOLTNUI, DECIRAL_CFGo) 
= 1.00 
72 DBOLTNUM 
Value IF(DBOLTNU#<=l, 2, DBOLTKUI) 
= 2.00 
Text STR$(DBOLTNUMJ, DECIMAL_CFGo) 
= 2.00 
73 BOLTNUM 
Value PROMPTRD("How many bolts per column ? ", DBOLTNUM#, BOLTNUMB#, DBOLTNUM#) 2.00 
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Text STR$(BOLTNUM#, 2) 
= 2.00 
74 TEST1 
Value IF((2*EDGEI+((BOLTNUMI-1)*SPACIN#))<ANGLEN#, (-(2*EDGEJ+((BOLTNUM#-l)*SP 
ACINI))+ANGLEN#)/2, O) 
= 96.98 
Text STR$(TESTI#, 2) 
= 96.98 
75 EDGD1 
Value EDGE#+TEST1# 
- 133.38 
Text STR$(EDGD1#, DECIMAIý-CFGO) 
- 133.38 
76 EDGD2 
Value IF(EDGD1#>EDGMAX#, EDGMAX#, EDGD1#) 
= 122.29 
Text STR$(EDGD2#, DECIMAL-CFGO) 
= 122.29 
77 REM 
Value 2*(EDGD11-EDGD2#)/(BOLTNUM#-l) 
- 22.18 
Text STR$(REM#, DECIMAL_CFGo) 
- 22.18 
78 SPACING 
Value SPACIN#+REM# 
= 82.18 
Text STR$(SPACING#, 2) 
= 82.18 
79 FSPACHK 
Value IF(SPACING#>SPAMAX#, SOUND(300,10), O) 
- 0.00 
Text STR$(FSPACHK#, DECIMAL_CFGo) 
= 0.00 
so FSPWARN 
Value IF(SPACING#>SPAMAX#, CLSo, O) 
- 0.00 
Text STR$(FSPWARN#o DECIMAL-CFGO) 
- 0.00 
si FSPWARN1 
Value IF(SPACING#>SPAMAX#, YESNO("WARNING ...... MAX SPACING BETWEEN BOLTS HAS B ZEN EXCEEDED, ADD AT LEAST ONE MORE BOLT I ...... PRESS CTRL-C FOR OPTIONS OR RET URN TO CONTINUE ...... "), o) 
- 0.00 
Text STR$(FSPWARN1#, DECIMAL_CFGo) 
= 0.00 
132 ETD I 
Value IF(EDGD2#/(2*DIAMI)<-l, EDGD2#/(2*DIAM#), l) 
- 1.00 
Text STR$(ETD#, DECIMAL-CFGO) 
= 1.00 
S3 EFF 
value (2*BOLCOL#*BOLTNUM#)-(2*BOLCOL#)+(2*BOLCOL#*ETD#) 
- 4.00 
Text STR$(EFF#, DECIMAL-CFGO) 
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- 4.00 
84 CHECK 
Value REACT#/EFF# 
- 18.75 
Text STR$(CHECK#, DECIMAL-CFGO) 
- 18.75 
85 CRIT 
Value SP-IMPORT(IISINSHEAR'l, "CRITJ") 
- 88.74 
Text STR$(CRIT#, DECIMAL_CFGo) 
= 88.74 
86 EDGD 
Value EDGD2 
- 122.29 
Text STR$(EDGDJ, DECIMAL-CFGO) 
- 122.29 
87 HSP 
Value 0 
- -108.50 
Text STR$(HSP#, 2) 
- -108.50 
88 VSP 
Value 0 
- -28.00 
Text STR$(VSP#, 2) 
- -28.00 
89 VSPAC 
Value (EDGD#+((BOLTNUM#-l)*SPACING#))*(-l) 
= -204.47 
Text STR$(VSPAC#, 2) 
- -204.47 
90 H 
Value ANGLEN#/2 
163.38 
Text STR$(H#, 2) 
= 163.38 
91 TOT 
Value ANGLEN#-2*EDGD# 
= 82.18 
Text STR$(TOT#, 2) 
- 82.18 
92 FINSPAC 
Value BOLTNUM#-, l 
= 1.00 
Text STR$(FINSPAC#, 0) 
=1 
93 HESS 
Value (null) 
= (null) 
Text FINSPAC$+" @ "+SPACING$ 
=1@ 82.18 
94 SP-EXPORT$("BOLTELEV"#"WEB#", WEBJ) 
95 SP-EXPORT$("BOLTELEV"p"LEGIII LEG#) 195 
96 SP-EXPORT$("BOLTELEVIII"DIA#", DIAM#) 
97 SP-CALC$("BOLTELEVII) 
98 XI 
Value 480 
= 480.00 
Text STR$(XII, 2) 
= 480.00 
99 Yi 
Value 840 
= 840.00 
Text STR$(YI#, 2) 
= 840.00 
100 SP_RECT_ARRAY$("BOLTELEV", HSPI+XI#, VSPAC#+VSPI+YI#, VERTSPA#, SPACING#, I, 
13OLTNUM#) 
201. SP_CLEAR$("BOLTELEVII) 
401 SPECSHEET. 
Value (null) 
- (null) 
Text IIBTBSEL" 
BTBSEL 
402 MASTER 
Value (null) 
= (null) 
Text IIBTBSEL" 
= BTBSEL 
403 OUTFILE 
Value (null) 
- (null) 
Text I'synthtmp" 
= synthtmp 
404 XINSERT 
Value 0 
= 371.50 
Text (null) 
(null) 
405 YINSERT 
Value 0 
- 812.00 
Text (null) 
- (null) 
406 SCALE 
Value 2.50 
- 2.50 
Text (null) 
- (null) 
407 ROTATE 
Value 0.0 
- 0.00 
Text (null) 
(null) 
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Design Session Formulae 
----------------------- 
Design Session Name - SINSHEAR 
Associated Master Drawing Name - NONE 
Date of creation Fri Sep 27 13: 38: 24 1991 
1 PRINT$(" 
2 PRINT$("CHECKING SINGLE SHEAR CAPACITY") 
- CHECKING SINGLE SHEAR CAPACITY 
3 PRINT$(11of bolt group connecting cleats to supporting beam 
- of bolt group connecting cleats to supporting beam 
4 PRINT$(" 11) 
5 SIZE1 
Value (null) 
= (null) 
Text PROMPTSTR$("What is the supporting beam UB serial size 
= 61Ox229x1O1 
6 GRA1 
Value (null) 
= (null) 
Text PROMPT-CHOICE$("Supporting beam steel grade ? 11,1143,5011) 
= 43 
7 SIZE2 
Value (null) 
= (null) 
Text PROMPTSTR$("What is the supported beam UB serial size 
- 533x21Ox122 
8 GRA2 
Value (null) 
= (null) 
Text PROMPT-CHOICE$("Supported beam steel grade ? 11,1143,5011) 
= 43 
9 ANG 
Value (null) 
- (null) 
Text PROMPTSTR$("What is the proposed double angle size 
= 200x2OOxl6 
10 GRA3 
Value (null) 
- (null) 
Text PROMPT-CHOICE$("Angle steel grade ? "j"43,5011) 
= 43 
11 BOLTSIZ 
value (null) 
- (null) 
Text PROMPTSTR$("What is the proposed bolts sizes 
- M24 
12 GRA4 
Value (null) 
(null) 
Text PROMPT-CHOICE$("Boltslgrade ? 11,114.6,8.811) 
8.8 
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13 GRA5 
Value (null) 
= (null) 
Text PROMPT-CHOICE$("Bolts steel grade ? 11,1143,5011) 
43 
14 SHP 
Value YESNO("Bolts threads in the shear plane ?Y or N : 11) 
= 0.00 
Text STR$(SHP#, 2) 
- 0.00 
15 DIA 
Value VAL(RIGHT$(BOLTSIZ$, 2)) 
= 24.00 
Text STR$(DIA#, 2) 
24.00 
16 PS 
Value (null) 
= (null) 
Text "PS"+GRA4$ 
= PS8.8 
17 PBB 
Value (null) 
= (null) 
Text "PBB"+GRA4$ 
= PBB8.8 
18 PT 
Value (null) 
= (null) 
Text "PT"+GRA4$ 
= PT8.8 
19 PBS 
Value (null) 
= (null) 
Text "PBS"+GRA5$ 
PBS43 
20 PBS1 
Value (null) 
- (null) 
Text "PBS"+GRA1$ 
= PBS43 
21 PBS2 
Value (null) 
(null) 
Text "PBS"+GRA2$ 
PBS43 
22 SHP1 
Value SHPJ+1 
1.00 
Text STR$(SHP1#, 2) 
1.00 
23 EDGE 
Value PROMPT("WHAT IS THE EDGE DISTANCE 
36.40 
Text STR$(EDGE#, DECIMAL_CFGO) 
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= 36.40 
24 COLNUMB 
Value PROMPT(IIHOW MANY COLUMNS PER ANGLE 
- 3.00 
Text STR$(COLNUMBI, DECIMALý-CFGO) 
= 3.00 
25 ETD 
Value IF(EDGEJ/(2*DIA#)<=l, EDGE#/(2*DIA#), l) 
= 0.76 
Text STR$(ETD#, DECIMAL-CFGO) 
0.76 
26 BSHEAR 
Value (VAL(TABLE$("STREN. TBL", PS$, l))*VAL(TABLE$("BAREA. TBLI,, BOLTSIZ$, SHP1#)) 
)/1000 
. 169.50 
Text STR$(BSHEAR#, 2)+" KNII 
- 169.50 KN 
27 REACT 
Value PROMPT(I'What is the beam end reaction in KN 
- 75.00 
Text STR$(REACT#, 2)+" KNII 
= 75.00 KN 
28 ABEAR 
Value ETD#*(DIA#*VAL(TABLE$("STREN. TBL", PBS$, l))*VAL(TABLE$("ANGLES. TBL", ANG$ 
, 1)))/1000 133.95 
Text STR$(ABEAR#, 2)+" KNII 
- 133.95 KN 
29 WBEAR 
Value ETD#*(DIA#*VAL(TABLE$("STREN. TBL", PBS1$, l))*VAL(TABLE$("UBEAMS. TBLI,, SIZ 
El$, 4)))/1000 
- 88.74 
Text STR$(WBEAR#, 2)+" KNII 
= 88.74 KN 
30 CRIT1 
value IF(BSHEAR#<-ABEAR#, BSHEAR#, ABEAR#) 
- 133.95 
Text STR$(CRIT1#, 2) 
- 133.95 
31 CRIT 
Value IF(CRIT1#<-WBEAR#, CRIT1#, WBEAR#) 
88.74 
Text STR$(CRIT#, 2) 
- 88.74 
32 Numl 
value INT((REACT#/CRITI)+l) 
- 1.00 
Text STR$(NUH1#, 2) 
- 1.00 
33 EFF 
Value NUM11-(2*COLNUMB#)+(2*COLNUMB#*ETD#) 
= -0.45 
Text STR$(EFF#, DECIMAL-CFGO) 
-0.45 
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34 CHECK 
Value REACT#/EFF 
= -166.67 
Text STR$(CHECK#, DECIMAL_CFGo) 
= -166.67 
35 NUM2 
Value IF(CHECK#>CRIT#, NUM1#+J, NUM1#) 
- 1.00 
Text STR$(NUM2#, DECIMAL_CFGo) 
- 1.00 
36 EFF2 
Value NUM2#-(2*COLNUMB#)+(2*COLNUMB#*ETD#) 
- -0.45 
Text STR$(EFF2#, DECIMAL_CFGO) 
= -0.45 
37 CHECK2 
Value REACT#/EFF2# 
= -166.67 
Text STR$(CHECK2#, DECIMhL-CFGo) 
= -166.67 
38 NUM3 
Value IF(CHECK2#>CRIT#, NUM2#+l, NUM2#) 
= 1.00 
Text STR$(NUM3#, DECIMAL_CFGo) 
= 1.00 
39 EFF3 
Value NUM3#-(2*COLNUMB#)+(2*COLNUMB#*ETD#) 
= -0.45 
Text STR$(EFF3#, DECIMAL-CFGo) 
- -0.45 
40 CHECK3 Text "synthtmp" 
Value REACT#/EFF3# synthtmp 
= -166.67 
Text STR$(CHECK3#, DECIMAL_CFGo) 404 XINSERT 
-166.67 Value 0.0 
0.00 
41 NUM Text 
7null) 
Value NUM3# (null) 
= 1.00 
Text STR$(NUM#, 2) 405 YINSERT 
1.00 Value 0.0 
0.00 
401 SPECSHEET Text 
7null) 
Value (null) (null) 
- (null) 
Text "SINSHEARII 406 SCALE 
SINSHEAR. Value 2.50 
2.50 
402 MASTER Text 
7null) 
Value (null) (null) 
= (null) 
Text "NONE" 407 ROTATE 
NONE Value 0.0 
0.00 
403 OUTFILE Text 
7null) 
Value (null) (null) 
(null) 
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Design Session Formulae 
----------------------- 
Design Session Name = BTOPV1 
Associated Master Drawing Name = BTOPV 
Date of creation Fri Sep 27 13: 39: 06 1991 
1 PRINT$(" 
2 PRINT$("TOP VIEW DOUBLE ANGLE CLEAT") 
= TOP VIEW DOUBLE ANGLE CLEAT 
3 wi 
Value SP_IMPORT("UBCROSSl", "WT#I') 
= 10.60 
Text STR$(Wl#, 2) 
= 10.60 
4 W2 
Value SP-IMPORT("UBELEV111,11WT#") 
= 12.80 
Text STR$(W2#, 2) 
= 12.80 
5 W22 
Value 4*W2# 
51.20 
Text STR$(W22#, 2)' 
51.20 
6 c 
Value W2#/2 
= 6.40 
Text STR$(C#, 2) 
= 6.40 
7L 
Value SP-IMPORT(IIANGELEV111fl'T#") 
= 16.00 
Text STR$(L#, 2)' 
- 16.00 
8A 
value SP-IMPORT(IIANGELEV111,11AA#") 
200.00 
Text' STR$(A#, 2) 
= 200.00 
9B 
Value SP-IMPORT('IANGELEVlI'#"BB#") 
200.00 
Text STR$(B#, 2) 
200.00 
10 BACK 
Value SP_IMPORT("BTBS'l, "HSPAC#") 
55.00 
Text STR$(BACK#, 2) 
= 55.00 
11 CROSS 
Value IF(2*BACK#<=120,120, (IF(2*BACK#>(120+W2#), 120+W2#, 2*BACK#))) 
= 120.00 
Text- STR$(CROSS#, 2) 
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= 120.00 
12 C2 
Value CROSS#/2 
- 60.00 
Text STR$(C2#, 2) 
= 60.00 
13 R1 
Value SP-IMPORT("ANGELEVl", "Rl#II) 
= 18.00 
Text STR$(R11,2) 
= 18.00 
14 R2 
Value SP-IMPORT(IIANGELEV111, IIR2#11) 
= 4.80 
Text STR$(R2#, 2) 
= 4.80 
3.5 COL 
Value SEý-IMPORT("BTBSEL"#"BOLCOL#") 
1.00 
Text STR$(COL#, 2) 
= 1.00 
3.6 DISTC 
Value SP-IMPORT("BTBSEL", "VERTSPA#") 
55.00 
Text STR$(DISTC#, 2) 
55.00 
17 DIS1 
Value IF(COL#<=J, O, DISTC#) 
= 0.00 
Text STR$(DIS1#, 2) 
= 0.00 
3.8 DIAI 
Value SP-IMPORT(IIBTBSELI'#"DIAM#") 
= 24.00 
Text STR$(DIAJ#, 0) 
24 
19 DIA11 
Value (null) 
- (null) 
Text "MII+DIA1$ 
M24 
20 GRADEl 
Value (null) 
- (null) 
Text SP-IMPORTSTR$("BTBSELI't"GRA4$11) 
21 MESS1 
Value (null) 
= (null) 
Text "Supproting beam: "+DIA11$+" grade "+GRADEJ$+" bolts,, 
= Supproting beam: M24 grade 8.8 bolts 
22 MESS11 
Value (null) 302 
= (null) 
Text Grade "+SP_IMPORTSTR$("BTBSEL", "GRA5$")+'I steel" 
Grade 43 steel 
23 COL2 
Value SP-IMPORT("BTBS", "BOLCOL#II) 
= 1.00 
Text STR$(COL2#, 2) 
= 1.00 
24 DISTC2 
Value SP-IMPORT(IIBTBSII, IICOLSPA#") 
= 55.00 
Text STR$(DISTC2#, 2) 
55.00 
25 DIS2 
Value IF(COL2#<=1,0, DISTC2#) 
- 0.00 
Text STR$(DIS2#, 2) 
0.00 
26 DIA2 
Value SP-IMPORT(IIBTBSII, IIDIAM#II) 
- 24.00 
Text STR$(DIA2#, 0) 
= 24 
27 DIA22 
Value (null) 
= (null) 
Text "MII+DIA2$ 
M24 
28 GRADE2 
Value (null) 
- (null) 
Text SP-IMPORTSTR$("BTBSI't"GRA4$11) 
8.8 
29 MESS2 
value (null) 
= (null) 
Text "Supported beam: "+DIA22$+" grade "+GRADE2$+" bolts" 
= Supported beam: M24 grade 8.8 bolts 
: 30 MESS22 
Value (null) 
(null) 
Text Grade"+SP-IMPORTSTR$("BTBS'l, "GRA5$")+'I Steel" 
Grade43 Steel 
31 XX 
value SP-IMPORT("BTBSCONIIp"XX#") 
= 1000.00 
Text STR$(XX#, DECIMAL-CFGO) 
= 1000.00 
32 yy 
Value SP-IMPORT(IIBTBSCONI', "YY#II) 
= 680.00 
Text STR$(YY#, DECIMAL_CFGo) 
= 680.00 
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33 SP-EXPORT$("BOLTELEV", "WEB#", Wl#) 
34 SPý-EXPORT$("BOLTELEV", "LEG#", L#) 
35 SEý-EXPORT$("BOLTELEV", "DIA#", DIA1#) 
36 SP_CALC$("BOLTELEVII) 
37 SP-RECT-ARRAY$("BOLTELEV", XXI, YY#+C2#, O, DISTC#, l, COL#) 
38 SP-RECT-ARRAY$("BOLTELEVn, XX#, YY#-(C2#+((CCL#-l)*DISTC#)), O, DISTC#, l, CO 
L#) 
39 SP-EXPORT$("BOLTELEV", "WEB#", W2#+L#) 
40 SP-EXPORT$("BOLTELEV", "DIAI", DIA2#) 
41 SP-INSERT$("BOLTELEVII, 0,0, -90) 
42 SP-CALC$("BOLTELEVII) 
43 SP-RECT-ARRAY$("BOLTELEV", XX#+BACK#, YY#-C#, DISTC2#, 0, COL2#, l) 
44 SP-CLEAR$("BOLTELEVII) 
45 REACT 
Value SP_IMPORT("BEAMTOBEAM", "REACT#") 
- 75.00 
Text "Shear reaction: "+STR$(REACT#, DECIMAL_CFGo)+" KNII 
= Shear reaction: 75.00 KN 
46 SINC 
value SP_IMPORT("BTBSEL11,11CRIT#11) 
= 88.74 
Text "Critical single shear capacity "+STR$(SINC#, DECIMAL-CFGO)+11 KNI, 
= Critical single shear capacity 88.74 KN 
47 CHECK 
Value SP-IMPORT("BTBSEL", "CHECK#") 
= 18.75 
Text "Shearload/bolt on supporting UB "+STR$(CHECK#, DECIMAL_CFGo)+,, KNI, 
- Shearload/bolt on supporting UB : 18.75 KN 
48 mom 
Value SP_IMPORT("DBLSHEAR'l, "MOMENT#") 
= 8250.00 
Text "Induced Moment : "+STR$(HOH#, DEC IM. AL-CFGO)+11 Nm11 
= Induced Moment : 8250.00 Nm 
49 DBLC 
Value SP-IMPORT(IIBTBSII, IIDCRIT#II) 
- 117.02 
Text "Critical double shear capacity "+STR$(DBLC#, DECIMAL-CFGO)+II XNII 
- Critical double shear capacity 117.02 KN 
so DCHECK 
Value SP-IMPORT(IIBTBSII, "MRSOB#II) 
- 78.31 
Text "Shearload/bolt on supported UB "+STR$(DCHECK#, DECIMAL-CFGO)+II KNII 
Shearload/bolt on supported UB : 78.31 KN 
401 SPECSHEET 
Value (null) 
- (null) 
Text "BTOPVIII 
= BTOPV1 
402 MASTER 
Value (null) 
= (null) 
Text IIBTOPV" 
BTOPV 
403 OUTFILE 
'Value (null) 304 
= (null) 
Text I'synthtmp" 
= synthtmp 
404 XINSERT 
Value 1000 
= 1000.00 
Text (null) 
= (null) 
405 YINSERT 
Value 680 
- 680.00 
Text (null) 
(null) 
406 SCALE 
Value 2.50 
= 2.50 
Text (null) 
= (null) 
407 ROTATE 
Value 0.0 
= 0.00 
Text (null) 
= (null) 
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Design Session Formulae 
----------------------- 
Design Session Name = LUBELEV1 
Associated Master Drawing Name = LUBELEV 
Date of creation Fri Sep 27 13: 41: 12 1991 
2 PRINT$(" 
3 PRINT$("LEFT SUPPORTED BEAM ELEVATION") 
= LEFT SUPPORTED BEAM ELEVATION 
4 SIZE 
Value (null) 
= (null) 
Text PROMPTSTR$("Section serial size 
457xl52x82 
GRA 
Value (null) 
= (null) 
Text PROMPT-CHOICE$("Steel grade ? 11,1143,5011) 
43 
6 GRADE 
Value (null) 
- (null) 
Text "Grade "+GRA$+" steel" 
Grade 43 steel 
7 USIZE 
Value (null) 
(null) 
Text SIZE$ +11 UB11 
= 457xl52x82 UB 
SUPO 
Value (null) 
= (null) 
Text "supported beam" 
= supported beam 
9 LEN 
Value PROMPTRD("Proposed length of the beam section : 11,250,450,350) 
= 350.00 
Text STR$(LEN#, 2) 
350.00 
10 MASS 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, l)) 
= 82.00 
Text STR$(MASS#, 0) 
82 
21 D 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 2)) 
= 465.10 
Text STR$(DI, 2) 
= 465.10 
3.2 B 
value VAL(TABLE$("UBEAMS. TBL", SIZE$, 3)) 
153.50 
Text 
; 
TR$(B#, 2) 
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-. I -- 11 1-ý 153.50 
13 WT - Value 
. 
VAL(TABLE$("UBEAMS. TBL", SIZE$, 4)) 
= 10.70 
Text STR$(WT#, 2) 
= 10.70 , I-, * 
14 T 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 5)) 
= 18.90 
Text STR$(T#, 2). 
18.90 
15 RIýIII 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 6)) 
- 10.20 
Text STR$(RI, 2) 
= 10.20 
16 * 
B2 
Value (B#/2)-(WT#/2) 
= 71.40 
Text STR$(B2#, 2) (null) 
= 71.40 Text IILUBELEV111 
17 N 
= LUBELEV1 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 9)) 402 MASTER 
= 101.00 Value (null) 
Text STR$(N#, 2) = (null) 101.00 Text I'LUBELEVII 
18 BNOT 
LUBELEV 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 10)) 403 OUTFILE 
= 34.00 Value (null) 
Text STR$(BNOT#, 2) - (null) 
= 34.00 Text I'synthtmp" 
ýL9 KLN 
- synthtmp 
Value N# 404 XINSERT 
Text 
- 0.00 
STR$(KLN#, 2) 
Value 485 
= 101.00 
= 503.10 
Text (null) 
20 LBNOT m 
(null) 
Value BNOW 405 YINSERT 
Text 
= 0.00 
STR$(LBNOT#, 2) 
Value 840 
- 34.00 - 
840.00 
Text (null) 
21 WDEPTH = 
(null) 
Value VAL(TABLE$("UBEAMS . TBL", SIZE$, 7)) 406 SCALE 
Text 
= 406.90 
STR$(WDEPTH#, 2) 
Value 2.50 
= 406.90 - 
2.50 
Text (null) 
22 LLEN 
(null) 
Value LEN#-KLN# 407 ROTATE 
Text 
= 249.00 
STR$(LLEN#, 2) 
Value 0.0 
249.00 = 0.00 
Text (null) 
401 SPECSHEET 
(null) 
Value (null) 
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Design Session Formulae 
----------------------- 
Design Session Name - LRBTB 
Associated Master Drawing Name = NONE 
Date of creation : Fri Sep 27 13: 41: 46 1991 
1 SETHELP$("LRBTB. HLP'l) 
2 PAGCLR 
Value CLS () 
= 1.00 
Text STR$(PAGCLR#, DECIMAL-CFGo) 
- 1.00 
3 PRINT$("BEAM TO BEAM DOUBLE BOLTED CONNECTION") 
- BEAM TO BEAM DOUBLE BOLTED CONNECTION 
4 PRINT$(" --------------------------------------- 
= --------------------------------------- 
6 XI 
Value 720 
= 720.00 
Text STR$(XI#, 2) 
= 720.00 
7 Yi 
Value 840 
- 840.00 
Text STR$(YI#, 2) 
= 840.00 
FREE1 
Value 5 
= 5.00 
Text STR$(FREE1#, 2) 
= 5.00 
9 FREE 
value 0 
= 0.00 
Text STR$(FREE#, 2) 
- 0.00 
3.1 SP-CALC$("LUBCROSS'l) 
ýL2 SP_INSERT$("LUBCROSS", Xj#, Yj#, o) 
JL3 SP_OUTPUT$("LUBCROSS'l) 
JL4 SIZE1 
Value (null) 
= (null) 
Text SP_IMPORTSTR$("LUBCROSS'l, "SIZE$") 
533x2lOxl22 
3.5 GRA1 
Value (null) 
= (null) 
Text SP_IMPORTSTR$("LUBCROSS'l, "GRA$") 
= 43 
3.6 K 
Value SEý_IMPORT("LUBCROSS'll'INOTLEN#")-9 
= 101.00 
Text STR$(K#, 2) 308 
= 101.00 
17 L 
Value SP_IMPORT("LUBCROSS'I, "NOTCH#") 
= 34.00 
Text STR$(L#, 2) 
= 34.00 
18 SP-EXPORT$("UBELEV11l, "N#", K#) 
19 SP-EXPORT$("UBELEV1", "BNOT#", L#) 
20 SP-CALC$("UBELEV111) 
21 SP-EXPORT$("LUBELEV11t, "N#", K#) 
22 SP-EXPORT$("LUBELEV1"#"BNOT#", L#) 
23 SP-CALC$("LUBELEV111) 
24 LEN 
Value SP-IMPORT("UBELEV1", "LEN#'I) 
350.00 
Text STR$(LEN#, DECIMAL-CFGO) 
350.00 
26 SIZE2 
Value (null) 
= (null) 
Text SP_IMPORTSTR$("UBELEV111,11SIZE$") 
= 533x2lOxl22 
27 GRA2 
value (null) 
= (null) 
Text SP_IMPORTSTR$("UBELEV11l, "GRA$") 
= 43 
28 D1 
Value SP_IMPORT(I'LUBCROSS11,11D#11) 
= 544.60 
Text STR$(Dl#, 2) 
= 544.60 
29 D2 
value SP-IMPORT(IOUBELEV111,11D#") 
= 544.60 
Text STR$(D2#, 2) 
= 544.60 
30 UBWl 
Value SP_IMPORT(I'LUBCROSS'l, "WDEPTH#") 
= 476.50 
Text STR$(UBW1#, 2) 
- 476.50 
31 UBW2 
value SP_IMPORT("UBELEV111, "WDEPTH#") 
= 476.50 
Text STR$(UBW2#, 2) 
= 476.50 
: 32 wi 
Value IF(UBW1#>UBW2#, O, K#) 
= 101.00 
Text STR$(Wl#, 2) 
= 101.00 
33 W2 309 
Value IF (UBW1#>UBW2#, 0, (SP_IMPORT("UBELEV111 , I'D# ")-(UBW1#+L#))) 
- 34.10 
Text STR$(W2#, 2) 
= 34.10 
34 PROPANG 
Value IF(VAL(LEFT$(SIZE1$, 3))>=VAL(LEFT$(SIZE2$, 3)), 1,2) 
1.00 
Text STR$(PROPANGI, DECIMAL_CFGo) 
- 1.00 
35 PROPANG1 
Value (null) 
- (null) 
Text IF(PROPANG$="1.00", IF(LEFT$(SIZE1$, 3)>"457", 119ox9oxlo,,, l, 9ox9Ox8t'), IF(LE 
IFT$(SIZE2$, 3)>"457", "9Ox9OxlO'I "90x9Ox8") 
- 9ox9ox1o 
37 LSIZE2 
Value (null) 
- (null) 
Text SP_IMPORTSTR$("LUBELEV111,11SIZE$") 
- 457xl52x82 
38 LGRA2 
Value (null) 
- (null) 
Text SP_IMPORTSTR$("LUBELEV111,11GRA$") 
= 43 
39 LD2 
value SP_IMPORT(I'LUBELEVIIIJIIID#") 
= 465.10 
Text STR$(D2#, 2) 
= 544.60 
40 LUBW2 
Value SP_IMPORT(I'LUBELEV111, "WDEPTHIII) 
- 406.90 
Text STR$(UBW2#, 2) 
= 476.50 
41 Lwl 
Value IF(UBW1#>LUBW2#, O, K#) 
- 0.00 
Text STR$(Wl#, 2) 
= 101.00 
42 LW2 
Value IF(UBW1#>LUBW2#, O, (SP_IMPORT("LUBELEV111, "D#")-(UBWI#+L#))) 
= 0.00 
Text STR$(W2#, 2) 
= 34.10 
43 LPROPAN 
Value IF(VAL(LEFT$(SIZE1$, 3))>=VAL(LEFT$(LSIZE2$, 3)), 1,2) 
= 1.00 
Text STR$(PROPANG#, DECIMAL_CFGo) 
- 1.00 1 
44 LPROPAN1 
value (null) 
- (null) 
Text IF(LPROPAN$-"1.00", IF(LEFT$(SIZE1$, 3)>"457"#"9Ox9Oxlol'#"9ox9ox8l'), IF(LE 310 
FT$(LSIZE2$13)>"457", "9Ox9OxlO", "9Ox9Ox8") 
- 9ox9ox1o 
46 SP-EXPORT$("UBELEV1", "KLN#", Wll) 
47 SP-EXPORT$("UBELEV1", "LBNOT#", Wz#) 
48 SP-INSERT$("UBELEV1", XII+FREE1#, YI#, O) 
49 SPý_OUTPUT$("UBELEV1") 
50 SP_CLEAR$("UBELEV1") 
52 LXLOC 
Value SP_IMPORT("LUBCROSS"f"B#II) 
- 211.90 
Text STR$(LXLOCI, 2) 
- 211.90 
53 SP-EXPORT$("LUBELEV11' s"KLNI", LW1#) 
54 SPý-EXPORT$("LUBELEV111 #"LBNOT#", LW2#) 
55 SP-INSERT$("LUBELEV1" , XI#-LXLOC#-FREE1#, YI#, O) 
56 SP-OUTPUT$("LUBELEV111 ) 
57 SP-CLEAR$("LUBELEV1") 
59 XLOC 
Value SP_IMPORT("LUBCROSS", "B2#") 
- 99.55 
Text STR$(XLOC#, 2) 
= 99.55 
60 SP-EXPORTSTR$("ANGELEV111#"PROP$", PROPANG1$) 
61 SP-EXPORT$("ANGELEV11l, "FREE#", FREE#) 
62 SP-EXPORT$("ANGELEV111l 'IDI#", Dl#) 
63 SP-EXPORT$("ANGELEV1110' "D2#11, D2#) 
64 SP-EXPORT$("ANGELEV1"# 'IW2#11, UBW14) 
65 SP-EXPORT$("ANGELEV11l, "W#", UBW2#) 
66 SP-EXPORT$("ANGELEV11l, "LL#", L#) 
67 SP-INSERT-CALC-OUTPUT$ ("ANGELEV1", XI#-XLOC#, YI#-L#-FREE#, O) 
69 ANG 
Value (null) 
= (null) 
Text SP_IMPORTSTR$("ANGELEVJ"#"ASIZE$") 
- 9ox9ox1o 
70 GRA3 
Value (null) 
- (null) 
Text SP-IHPORTSTR$("ANGELEV1111"GRA$") 
43 
71 ALEN 
Value SP_IMPORT(IIANGELEV1", "Lill) 
= 476.50 
Text STR$(ALENI, 2) 
- 476.50 
72 A 
Value SP_IMPORT("ANGELEV1"p"AA#") 
- 90.00 
Text STR$(A#, DECIMAL_CFGo) 
= 90.00 
73 B 
Value SP-IMPORT(IIANGELEV111plIBBI'l) 
- 90.00 
Text STR$(B#, DECIMAL-CFGO) 
311 
90.00 
75 SP-EXPORTSTR$("LhNGELEV", "PROP$", LPROPAN1$) 
76 SP-EXPORT$("LANGELEV", "FREE#", FREE#) 
77 SP-EXPORT$("LANGELEV", "Dli", Dl#) 
78 SP-EXPORT$("LANGELEV", "D2#", LD2#) 
79 SP-EXPORT$("LANGELEV", "W2#11, UBW1#) 
so SP-EXPORT$("LANGELEV", "W#", LUBW2#) 
81 SP-EXPORT$("LANGELEV", "LL#", L#) 
82 SP-INSERT-CALC-OUTPUT$ ("LANGELEV", XI#-LXLOC#+XLOC#, YI#-L#-FREE#, O) 
S4 LANG 
Value (null) 
- (null) 
Text SP_IMPORTSTR$("LANGELEV", "ASIZE$") 
= 1OOxlOOx12 
85 LGRA3 
Value (null) 
= (null) 
Text SP_IMPORTSTR$("LANGELEV", "GRA$") 
- 43 
86 LALEN 
- Value SP_IMPORT(IILANGELEVII, "L#II) 
- 300.00 
Text STR$(ALEN#, 2) 402 MASTER 
ý, I 
= 476.50 Value (null) 
' = 
(null) 
87 LA ' Text "NONE" Value SP-IMPORT(I'LANGELEVI't IAA#") - NONE 100.00 
Text STR$(A#, DECIMAL-CFG0) 403 OUTFILE 
90.00 Value (null) 
- (null) 
88 LB 
i Text I'synthtmpl, Value SP-IMPORT("LANGELEVIIpI BB#II) synthtmp 
= 100.00 
Text STR$(B#, DECIMAL_CFG0) 404 XINSERT 
90.00 Value 0 
go SP_CLEAR$("ANGELEVl") Text 
- 0.00 
(null) 
91 XX 
(null) 
Value XIJ+LEN#+150 405 YINSERT 
1220.00 Value 0 
Text STR$(XX#, DECIMAL-CFG0 - 0.00 1220.00 Text (null) 
92 yy 
(null) 
Value 700 406 SCALE 
700.00 Value 2.50 
Text' STR$(YY#, DECIMAL-CFG0) - 2.50 700.00 Text (null) 
93 SP_EXPORT$("DBTOPV"p"XX#", XX#) 
(null) 
94 SP-EXPORT$("DBTOPV",, "yy#", yy#) 407 ROTATE 
95 SP-INSERT -CALP-OUTPUT$("DBTOPV", XXJ, yyi, o) Value 0.0 
401 SPECSHEET Text 
- 0.00 
(null) 
Value (null) (null) 
= (null) 
Text "LRBTBII 
LRBTB 
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Design Session Formulae 
----------------------- 
Design Session Name - LANGELEV 
Associated Master Drawing Name = LANGELEV 
Date of creation Fri Sep 27 13: 42: 10 1991 
1 PRINT$(" 
2 
; 
RINT$("LEFT CLEAT ANGLE ELEVATION") 
- LEFT CLEAT ANGLE ELEVATION 
3 PROP 
Value (null) 
- (null) 
Text "90x9ox8" 
90x90xl0 
4 PRINT$("PROPOSED ANGLE CLEAT SIZE : "+PROP$) 
- PROPOSED ANGLE CLEAT SIZE : 90x90x10 
ASIZE 
Value (null) 
- (null) 
Text PROMPTSTR$("What is the angle size ? 11) 
- lOOxlOOxl2 
6 GRA 
Value (null) 
- (null) 
Text PROMPT-CHOICE$("Steel grade ? 11,1143,5011) 
= 43 
7 GRADE 
Value (null) 
= (null) 
Text "Grade "+GPA$+" steel" 
= Grade 43 steel 
USIZE 
Value (null) 
= (null) 
Text 11(2) "+ASIZE$+" Ll's" 
- (2) lOOxlOOxl2 Lfs 
9A 
value VAL(TABLE$("ANGLES. TBL", ASIZE$, 2)) 
- 100.00 
Text STR$(A#, 2) 
- 100.00 
10 B 
Value VAL(TABLE$("ANGLES. TBL", ASIZE$, 3)) 
- 100.00 
Text STR$(B#, 2)_ 
- 100.00 
11 c 
Value IF (A#-B#, l, ýESNO("Longer leg on supported beam 7 (Y/N)")) 
1.00 
Text STR$(C#, 2) 
1.00 
12 AA 
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Value 
= 100.00 
Text STR$(AA#, 2) 
- 100.00 
13 BB 
Value IF(CI=O, A#, B#) 
- 100.00 
Text STR$(BB#, 2) 
= 100.00 
14 T 
Value VAL(TABLE$("ANGLES . TBL", ASIZE$, l)) 
- 12.00 
Text STR$(T#, 2) 
- 12.00 
15 RI 
Value VAL(TABLE$("ANGLES . TBL", ASIZE$, 5)) 
- 12.00 
Text STR$(R11,2) 
- 12.00 
16 R2 
Value VAL(TABLE$("ANGLES . TBL", ASIZE$, 6)) 
- 4.80 
Text STR$(R2#, 2) 
- 4.80 
17 w 
Value 410 
= 406.90 
Text STR$(W#, 2) 
406.90 
is W2 
Value 420 
= 476.50 
Text STR$(W2#, 2) 
= 476.50 
19 D1 
Value 420 
= 544.60 
Text STR$(Dl#, 2) 
= 544.60 
20 D2 
Value 430 
- 465.10 
Text STR$(D2#, 2) 
- 465.10 
21 D 
value IF(Dl#>-D21, D2#, Dli) 
- 465.10 
Text STR$(D#, 2) 
- 465.10 
22 LL 
Value 0 
- 34.00 
Text STR$(LL#, 2) 
34.00 
314 
23 FREE 
Value 0 
= 0.00 
Text STR$(FREEI, 2) 
- 0.00 
24 KLL 
Value IF(W#>-W2#, W2#-(2*FREE#), W#-(2*FREE#)) 
- 406.90 
Text STR$(KLLI, 2) 
- 406.90 
25 KL 
Value IF(Wi>-W2#, W21-(2*FREE#), 0.6*D#) 
- 279.06 
Text STR$(KL#, 2) 
- 279.06 
26 PRINT$(" 
27 
; 
RINT$("MIN LENGTH OF THE ANGLE SECTION IS "+KL$+" , MAX IS "+KLL$) 
- MIN LENGTH OF THE ANGLE SECTION IS 279.06 , MAX IS 406.90 
28 PRINT$(" 
29 L 
Value PROMPTRD(I'Proposed length of the angle section : 11, KL#, KLL#, KL#) 
- 300.00 
Text STR$(L#, 2) 
- 300.00 
30 H 
Value U/2 
= 150.00 
Text STR$(H#, 2) 
- 150.00 
31 NOTC 
Value LL#+FREE# 
- 34.00 607.65 
Text STR$(NOTC#, 2) Text (null) 
- 34.00 = (null) 
401 SPECSHEET 405 YINSERT 
Value (null) Value 820.0 
- (null) - 806.00 
Text "LANGELEV" Text (null) 
- LANGELEV - (null) 
402 MASTER 406 SCALE 
Value (null) Value 2.50 
- (null) - 2.50 
Text "LANGELEV" Text (null) 
= LANGELEV - (null) 
403 OUTFILE 407 ROTATE 
Value (null) Value 0.0 
- (null) - 0.00 
Text "synthtmp" Text (null) 
= synthtmp (null) 
404 XINSERT 
Value 413.0 315 
Design Session Formulae 
----------------------- 
Design Session Name = LUBCROSS 
Associated Master Drawing Name - LUBCROSS 
Date of creation : Fri Sep 27 13: 42: 24 1991 
I PRINT$("Enter the sections size in the form : 914X419X38811) 
- Enter the sections size in the form : 9l4x4l9x388 
2 PRINT$(" 11) 
3 
; 
RINT$("SUPPORTING BEAM SECTION") 
SUPPORTING BEAM SECTION 
4 SIZE 
Value (null) 
- (null) 
Text PROMPTSTR$("Section serial size 
- 61OX229X113 
5 GRA 
value (null) 
- (null) 
Text PROHPT-CHOICE$("Steel grade ? ", "43,5011) 
= 43 
6 GRADE 
Value (null) 
- (null) 
Text "Grade II+GRA$+II steel" 
= Grade 43 steel 
7 USIZE 
Value (null) 
(null) 
Text SIZE$ +11 UB" 
6lOx229xll3 UB 
9 SUPO 
Value (null) 
- (null) 
Text "supporting beam" 
- supporting beam 
9 MASS 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, l)) 
- 113.00 
Text STR$(MASSI, 0) 
- 113 
10 D 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 2)) 
607.30 
'Text, STR$(D#, 2) 
- 607.30 
11 B 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 3)) 
- 228.20 
Text, ý STR$(B#, 2) 228.20 
12 WT 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 4)) 
316 
- 11.20 -, 
Text STR$(WT#, 2) 
11.20 
13 T 
Value VAL(TABLE$(nUBEAMS. TBL", SIZE$, 5)) 
- 17.30 
Text STR$(T#, 2) 
17.30 
14 R 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 6)) 
- 12.70 
Text- STR$(Ri, 2) 
12.70 
15 B2 
Value (B#/2)-(WTI/2) 
- 108.50 
Text STR$(B2#, 2) 
108.50 
16 B3 
Value B2#/2.5 
- 43.40 
Text STR$(B3#p DECIMAL-CFGo) 
43.40 
3.7 NOTLEN 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 9)) 
- 120.00 
Text STR$(NOTLENI, O) 
120 
18 NOTCH 
Value VAL(TABLE$("UBEAMS . TBL", SIZE$, 10)) 
- 32.00 
Text- STR$(NOTCH#, 2) 
- 32.00 
3.9 WDEPTH 404 XINSERT 
Value VAL(TABLE$("UBEAMS . TBL", SIZE$, 7)) 
Value 480.0 
- 547.20 - 1312.40 
Text, STR$(WDEPTHJ, 2) Text (null) 
547.20 (null) 
401 SPECSHEET 405 YINSERT 
Value (null) Value 840.0 
- (null) = 840.00 
Text, "LUBCROSSII Text (null) 
LUBCROSS (null) 
402 MASTER 406 SCALE 
Value (null) Value 2.5 
- (null) - 2.50 
Text "LUBCROSS" Text (null) 
- LUBCROSS - (null) 
403 OUTFILE 407 ROTATE 
Value (null) Value 0.0 
- (null) - 0.00 
Text "synthtmp" Text (null) 
synthtmp (null) 
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Design Session Formulae 
----------------------- 
Design Session Name - UCOLUMN 
Associated Master Drawing Name - UCOLUMN 
Date of creation Fri Sep 27 13: 42: 43 1991 
2 PRINT$(" 
3 PRINT$("SUPPORTING COLUMN ELEVATION") 
- SUPPORTING COLUMN ELEVATION 
4 SIZE 
Value (null) 
- (null) 
Text PROMPTSTR$("Section serial size 
- 203x2O3x71 
5 GRA 
Value (null) 
- (null) 
Text PROMPT_CHOICE$("Steel grade ? ", "43,50") 
- 43 
6 GRADE 
Value (null) 
= (null) 
Text "Grade "+GRA$+" steel" 
Grade 43 steel 
7 USIZE 
Value (null) 
- (null) 
Text SIZE$ +11 UC11 
- 203x2O3x7l UC 
8 SUPO 
Value (null) 
- (null) 
Text "supporting column" 
- supporting column 
9 UP 
value 160 
- 160.00 
Text STR$(UPI, DECIMAL-CFGO) 
- 160.00 
10 L 
value INT(SP-IMPORT("UBELEV1", "D#")+(3*UP#)) 
- 1111.00 , 
Text STR$(L#, DECIMAL_CFGo) 
- 1111.00 
11 LEN 
Value PROMPTRD("Proposed length of the column section : 11, L#, 920+(2*UP#), L#) 
1111.00 
Text STR$(LENI, DECIHAL_CFGO) 
= 1111.00 
3.2 D 
Value VAL(TABLE$("UCOLUMN. TBL", SIZE$, 2)) 
- 215.90 
Text STR$(D#, 2) 318 
- 215.90 
13 T 
Value VAL(TABLE$("UCOLUMN. TBL" , SIZE$, 5)) 
- 17.30 
Text STR$(T#, 2) 
17.30 
14 B 
Value VAL(TABLE$("UCOLUMN. TBL" , SIZE$, 3)) 206.20 
Text STR$(B#, DECIMAL_CFGo) 
- 206.20 
15 WT 
Value VAL(TABLE$("UCOLUMN. TBL" , SIZE$, 4)) 10.30 
Text STR$(WT#, DECIMAL_CFGo) 
10.30 
401 SPECSHEET 
value (null) 
(null) 
Text "UCOLUMN"ý 
UCOLUMN 
402 MASTER 
Value (null) 
(null) 
Text IIUCOLUMNII 
- UCOLUMN 
403 OUTFILE 
Value (null) 
- (null) 
Text "synthtmp" 
- synthtmp 
404 XINSERT 
Value 650 
- 650.00 
Text (null) 
- (null) 
405 YINSERT 
Value 840.0 
- 840.00 
Text (null) 
- (null) 
406 SCALE 
Value 2.5 
- 2.50 
Text (null) 
- (null) 
407 ROTATE 
Value 0.0 
= 0.00 
Text (null) 
= (null) 
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Design Session Formulae 
----------------------- 
Design Session Name - CONNECT1 
Associated Master Drawing Name - NONE 
Date of creation : Fri Sep 27 13: 43: 21 1991 
1 PAGCLR 
Value CLS () 
- 1.00 
Text STR$(PAGCLR#, DECIMAL-CFGo) 
- 1.00 
2 PRINT$(" BEAM TO BEAM CONNECTIONS") 
BEAM TO BEAM CONNECTIONS 
3 
; 
RINT$(" -------------------------- n) 
4 
; 
ETHELP$("CONNECTi. HLP") 
-------------------------- 
5 PRINT$(" PRESS F1 FOR HELP MENU .... 11) 
6 
; 
RINT$(" 
.... PRiS*S**Fl FOR HELP MENU.... 
7 
; 
RINT$(" 0 ... DO NOT EXECUTE") 
=0... DO NOT EXECUTE 
8- PRINT$(" 01) 
9 
; 
RINT$(11 1... BEAM TO BEAM SINGLE CONNECTION (OUTPUT WITH TOP VIEW) 
= 1... BEAM TO BEAM SINGLE CONNECTION (OUTPUT WITH TOP VIEW) 
10 PRINT$(" 11) 
11 
; 
RINT$(" 2 ... BEAM TO BEAM DOUBLE CONNECTION (OUTPUT WITH TOP VIEW) 
=2... BEAM TO BEAM DOUBLE CONNECTION (OUTPUT WITH TOP VIEW) 
12 PRINT$(" 
13 PICK 
value (null) 
- (null) 
Text PROMPT-CHOICE$("INPUT THE APPROPRIATE DESIGN NUMBER 
w2 
JL4 A 
Value (null) 
- (null) 
Text IF(PICK$-"O", PROMPTSTR$("PRESS CTRL-C FOR OTHER OPTIONS'l), PRINT$(" 
w 
15 IF(PICK$'"l"#SP-CALC$("BTBSCONII), PRINT$('I 
ýL6 IF(PICK$="2", SP_CALC$("LRBTB"), PRINT$('I 
401 SPECSHEET 
value (null) 
- (null) 
Text "CONNECT1" 
- CONNECT1 
402 MASTER 
Value (null) 
- (null) 
Text "NONE" 
= NONE 
403 OUTFILE 
Value (null) 320 
= (null) 
Text I'synthtmp" 
= synthtmp 
404 XINSERT 
Value 0.0 
- 0.00 
Text (null) 
(null) 
405 YINSERT 
Value 0.0 
- 0.00 
Text (null) 
(null) 
406 SCALE 
Value 2.5 
- 2.50 
Text (null) 
(null) 
407 ROTATE 
Value 0.0 
= 0.00 
Text (null) 
- (null) 
321 
Design Session Formulae 
----------------------- 
Design session Name - CONNECT2 
Associated Master Drawing Name - NONE 
Date of creation : Fri Sep 27 13: 43: 35 1991 
1 SETHELP$("CONNECT2. HLPOI) 
2 PAGCLR 
Value CLS () 
- 1.00 
Text STR$(PAGCLRI, DECIMAL-CFGO) 
- 1.00 
3 PRINT$(" BEAM TO COLUMN CONNECTIONS") 
BEAM To COLUMN CONNECTIONS 
4 PRINT$(" ---------------------------- 
5- 
; 
RINT$(n 
------------------- -------- 
. PRESS Fl FOR HELP MENU .... 
6 
; 
RINT$(11 
.... PRi;; Fl FOR HELP MENU.... 
7 
; 
RINT$(11 0 ... DO NOT EXECUTE") 
me 0 ... DO NOT EXECUTE 
8 PRINT$(" ") 
9 
; 
RINT$(11 1 ... BEAM TO COLUMN RIGID END PLATE CONNECTIONS 11) 
w1... BEAM TO COLUMN RIGID END PLATE CONNECTIONS 
10 PRINT$(" ") 
11 
; 
RINT$(11 2 ... BEAM SUPPORTED ON COLUMN CONNECTIONS 
m2... BEAM SUPPORTED ON COLUMN CONNECTIONS 
12 PRINT$(" 11) 
13 
; 
RINT$(" 3 ... SINGLE BEAM TO COLUMN ANGLE SEAT CONNECTIONS (OUTPUT WITH 
SIDE VIEW)") 
ss 3 ... SINGLE BEAM TO COLUMN ANGLE SEAT CONNECTIONS (OUTPUT WITH SIDE V 
XEW) 
14 PRINT$(" 
mc 
15 PRINT$(" 4 ... DOUBLE BEAM TO COLUMN ANGLE SEAT CONNECTIONS (OUTPUT WITH 
SIDE VIEW)") 
us 4 ... DOUBLE BEAM TO COLUMN ANGLE SEAT CONNECTIONS (OUTPUT WITH SIDE V 
: [EW) 
16 PRINT$(" 
JL7 
; 
RINT$(" 5 ... BEAM TO COLUMN CLEAT CONNECTIONS (OUTPUT WITH TOP VIEW)") 
at 5 ... BEAM TO COLUMN CLEAT CONNECTIONS (OUTPUT WITH TOP VIEW) 
18 PRINT$(" 
w 
19 PICK 
Value (null) 
- (null) 
Text PROMPT-CHOICE$("INPUT THE APPROPRIATE DESIGN NUHBER 
It 1 
20 A 
Value (null) 
(null) 
Text IF(PICK$-"0II, PROMPTSTR$("PRESS CTRL-C FOR OTHER OPTIONS"), PRINT$(" 
322 
21 IF(PICK$="l" , SP CALC$("RIGCON"), PRINT$(II 11)) 
22 IF(PICK$="2" - , SP CALC$("BSOCOL"), PRINT$('I 11)) 
23 IF(PICK$="2" - , SP OUTPUT$("BSOCOL"), PRINT$(" ")) 
24 IF(PICK$-"311 - , SP CALC$("BTCAS"), PRINT$(" @')) 
25 IF(PICK$="4" _ , SP CALC$("DBTCAS"), PRINT$(" I')) 
26 IF(PICK$="4" _ , SP_OUTPUT$("DBTCAS"), PRINT$(" 
27 IF(PICK$="5" , SP_CALC$("BTCCON"), PRINT$('I 
401 SPECSHEET 
Value (null) 
= (null) 
Text "CONNECT2" 
- CONNECT2 
402 MASTER 
Value (null) 
= (null) 
Text "NONE" 
- NONE 
403 OUTFILE 
Value (null) 
- (null) 
Text "synthtmp" 
= synthtmp 
404 XINSERT 
value 0.0 
= 0.00 
Text (null) 
= (null) 
405 YINSERT 
Value 0.0 
= 0.00 
Text (null) 
- (null) 
406 SCALE 
Value 2.5 
= 2.50 
Text (null) 
= (null) 
407 ROTATE 
Value 0.0 
- 0.00 
Text (null) 
- (null) 
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Design Session Formulae 
----------------------- 
Design Session Name - BTCAS 
Associated Master Drawing Name - NONE 
Date of creation : Fri Sep 27 13: 43: 54 1991 
1 SETHELP$("BTCAS. HLP") 
2 PAGCLR 
Value CLSO 
- 1.00 
Text STR$(PAGCLRI, DECIMAL-CFG0) 
= 1.00 
3 PRINT$(11SINGLE BEAM TO COLUMN ANGLE SEATS CONNECTION") 
- SINGLE BEAM TO COLUMN ANGLE SEATS CONNECTION 
4 PRINT$( --------------------------------------------- 11) 
-----;; 
ction; 
-; 
i;;; 
-Jn-th; -f; 
rm-: 914X419x388") 5 the 
Enter the sections sizes in the form 914x4l9x388 
6 XI 
Value 650 
- 650.00 
Text STR$(XI#, DECIMAL-CFGO) 
- 650.00 
7 Yi 
value 840 
= 840.00 
Text STR$(YI#, DECIMAL-CFGO) 
- 840.00 
8 SP-EXPORT$("UBELEV1"#"N#11,0.5) 
9 SP_EXPORT$("UBELEV11', "BNOT#", O) 
3.0 SP-EXPORT$("UBELEV11l, "KLN#", 0.5) 
3.1 SP_EXPORT$("UBELEV11l, "LBNOT#", O) 
3.2 SP-INSER7ý_CALC_OUTPUT$("UBELEV1", XI#+5, YI#, O) 
3.3 SP-INSERT-CALC-OUTPUT$("UCOLUMN", XI#, YI#, O) 
jL4 CSIZE 
Value (null) 
- (null) 
Text SP_IMPORTSTR$("UCOLUMNl, "SIZE$") 
- 152x152x23 
15 CGRADE 
-4alue (null) 
(null) 
Text SP_IHPORTSTR$("UCOLUHN"#"GRA$") 
- 43 
jL 6 CLEN 
Value SP_IMPORT('IUCOLUMN"F"LEN#II) 
w 1087.00 
Text STR$(CLEN#, DECIMAIý. _CFGO) - 1087.00 
jL7 DD 
Value SP_IMPORT("UCOLUMNIIPIID#") 
- 152.40 
Text STR$(DD#, DECIMAIý_CFGO) 
- 152.40 324 
is SIZE 
Value (null) 
= (null) 
Text SP_IMPORTSTR$("UBELEV111,11SIZE$") 
- 61Ox229x113 
19 BGRADE 
Value (null) 
= (null) 
TeXt SP_IMPORTSTR$("UBELEV1", "GRA$") 
- 43 
20 BLEN 
Value sp-impoRT("UBELEV1", "LENI") 
- 350.00 
Text STR$(BLENI, DECIMAL_CFGo) 
= 350.00 
21 D 
Value SP_IMPORT("UBELEV1", IIDj") 
- 607.30 
Text STR$(D#, DECIMAL_CFGo) 
- 607.30 
22 WDEPTH 
Value SP_IMPORT("UBELEVl", "WDEPTHJ") 
= 547.20 
Text STR$(WDEPTH#, DECIMAL-CFGO) 
- 547.20 
23 BNOT 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 10)) 
- 32.00 
Text STR$(BNOT#, DECIHAL-CFGo) 
- 32.00 
24 PROPANG 
Value (null) 
- (null) 
Text IF(LEFT$(SIZE$, 3)>"457", "9Ox9Oxlo", "9Ox9Ox8l') 
- 9ox9ox1o 
25 SP-EXPORTSTR$("ANGSEAT'l, "PROP$", PROPANG$) 
26 SP-EXPORT$("ANGSEAT", "SIZEI", D#) 
27 SP-INSERT-CALC-OUTPUT$("ANGSEAT", XI#, YI#, O) 
28 Al 
Value SP-IMPORT("ANGSEAT", "All") 
- 90.00 
Text STR$(Al#, DECIMAL-CFGO) 
90.00 
29 T1 
Value SP_IMPORT("ANGSEAT", "T1#II) 
- 10.00 
Text STR$(Tl#, DECIMAL-CFGO) 
- 10.00 
30 SP-EXPORTSTR$("STABCL1", "PROP$", PROPANG$) 
31 SP-EXPORTSTR$("STABCL2", "PROP$", PROPANG$) 
32 SP-EXPORT$("STABCL2", "NOTC#", BNOT#) 
33 SP-EXPORT$("STABCL2", "W#", WDEPTH#) 
34 PRINT$(" 11) 325 
LE 
35 STAB 
Value (null) 
(null) 
Text PROMPT_CHOICE$("Stability cleat on beam Flange or Web or Both ? ", "F, W, B 
11) 
=F 
36 IF(STAB$="F" OR STAB$-"B", SP-CALC$("STABCLI111), PRINT$(" 
37 IF(STAB$="W" OR STAB$="B", SP_CALC$("STABCL22"), PRINT$('I 11)) 
38 A2 
value SP_IMPORT("STABCLI", "A2j") 
- 90.00 
Text STR$(A2#, DECIMAL_CFG0) 
- 90.00 
39 T2 
Value SP_IMPORT("STABCLl1', "T2#1') 
- 10.00 
Text STR$(T2#, DECIMAL-CFGO) 
= 10.00 
40 WSSIZE 
Value (null) 
- (null) 
Text SP_IMPORTSTR$("STABCL2", "USIZE$") 
- (2) 9Ox9Ox1O L's 
41 WSGRA 
Value (null) 
= (null) 
Text SP_IMPORTSTR$("STABCL2", "GRADE$") 
= Grade 43 steel 
42 WSL 
Value SP-IMPORT("STABCL2I'fIILj") 
- 90.00 
Text STR$(WSL#, DECIMAL_CFGo) 
= 90.00 
43 WST 
value SP-IMPORT("STABCL2"#"T#") 
= 10.00 
Text STR$(WST#, DECIMAL_CFGo) 
- 10.00 
44 WSAA 
Value SP-IMPORT('ISTABCL2", I'BB#") 
- 90.00 
Text STR$(WSAA#, DECIMAL_CFGo) 
= 90.00 
SP_ýEXPORT$("UCOLUMN", "T#", O) 45 
"XX # it 46 SP-EXPORT$("BTCSIDVI'l 
"YY#ll 
Xl#+DD#+BLEN#+160) 
47 SP-EXPORT$("BTCSIDVII, Yi#) 
46 SP-EXPORTSTR$("BTCSIDV", "BSIZE$", SIZE$) 
49 SP-EXPORTSTR$("BTCSIDV", "BGRADE$", BGRADE$) 
-60 
SP_EXPORTSTR$("BTCSIDV", "CSIZE$", CSIZE$) 
_61 
SP-EXPORTSTR$("BTCSIDV", "CGRADE$", CGRADE$) 
_52 
SP-EXPORT$("BTCSIDV", "CLEN#", CLEN#) 
_63 
SP-ýEXPORT$("BTCSIDV", "A#", Al#) 
_64 
SP-EXPORT$("BTCSIDV", "ST#", TlfN '726 
55 IF(STAB$="W", SP-EXPORT$("BTCSIDV", "STAB#11,1), IF(STAB$="F", SP_ýEXPORT$("B 
TCSIDV"# "STABV, 2) SP-EXPORT$("BTCSIDV", "STABV, 3))) 
56 SP-EXPORT$("BTCSIDV" , "FSA#", A2#) 57 SP-EXPORT$("BTCSIDV" , "FST#", T2#) 58 SP-EXPORTSTR$("BTCSI DV", "WSSIZE$", WSSIZE$) 
59 SP-EXPORTSTR$("BTCSI DV", "WSGRA$", WSCRA$) 
60 SP-EXPORT$("BTCSIDV" , "WSL#", WSL#) 61 SP-EXPORT$("BTCSIDV" , "WST#", WSTI) 62 SP-EXPORT$("BTCSIDV" , "WSAA#", WSAA#) 63 SP-CALC$("BTCSIDVII) 
64 SP-CLEAR$("BTCSIDV") 
65 SP-CLEAR$("UBELEV111) 
66 SP-CLEAR$("UCOLUMNII) 
401 SPECSHEET 
Value (null) 
- (null) 
Text "BTCAS" 
- BTCAS 
402 MASTER 
Value (null) 
= (null) 
Text "NONE" 
= NONE 
403 OUTFILE 
Value (null) 
- (null) 
Text I'synthtmp" 
synthtmp 
404 XINSERT 
Value 0.0 
= 0.00 
Text (null) 
= (null) 
405 YINSERT 
Value 0.0 
= 0.00 
Text (null) 
= (null) 
406 SCALE 
Value 2.5 
= 2.50 
Text (null) 
(null) 
407 ROTATE 
Value 0.0 
- 0.00 
Text (null) 
= (null) 
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Design Session Formulae 
----------------------- 
Design Session Name = ANGSEAT 
Associated Master Drawing Name - ANGSEAT 
Date of creation Fri Sep 27 13: 44: 08 1991 
I PRINT$(" 
2Z 
2 PRINT$("ANGLE SEATS 
- ANGLE SEATS 
3 PROP 
Value (null) 
- (null) 
Text , 9ox9ox8,, 
- 90x90xl0 
4 PRINT$("PROPOSED ANGLE SEATS : "+PROP$) 
- PROPOSED ANGLE SEATS : 90x90xl0 
SIZE 
Value 200 
= 607.30 
Text STR$(SIZE#, DECIHAL_CFG0) 
- 607.30 
6 SIZ1 
Value (null) 
= (null) 
Text PROHPTSTR$("What is the angle seat size ? 11) 
= 90x90xl0 
7 ASIZ1 
Value (null) 
= (null) 
Text SIZl$+11 L11 
- 90X90X10 L 
S GRA 
value (null) 
- (null) 
Text PROMPT-CHOICE$("Steel grade ? 11,1143,5011) 
= 43 
9 GRADE 
value (null) 
- (null) 
Text "Grade "+GRA$+" steel" 
= Grade 43 steel 
3.0 Al 
value VAL(TABLE$("ANGLES. TBL", SIZ1$, 2)) 
- 90.00 
Text STR$(Al#, DECIMAL_CFGo) 
= 90.00 
3,1 Bi 
value VAL(TABLE$("ý. NGLES. TBL", sizl$, 3)) 
- 90.00 
Text STR$(Bl#, DECIMAL_CFGo) 
= 90.00 
12 Tl 
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Value VAL(TABLE$("ANGLES. TBL", SIZ1$, l)) 
10.00 
Text STR$(Tl#, DECIMAL-CFGO) 
= 10.00 
13 R1 
Value VAL(TABLE$("ANGLES. TBL", SlZl$, 5)) 
= 11.00 
Text STR$(Rl#, DECIMAL-CFGO) 
= 11.00 
14 R2 
Value VAL(TABLE$("ANGLES. TBL", SIZ1$, 6)) 
= 4.80 
Text STR$(R21, DECIMAL-CFGo) 
= 4.80 
401 SPECSHEET 
Value (null) 
= (null) 
Text "ANGSEAT" 
= ANGSEAT 
402 MASTER 
Value (null) 
- (null) 
Text IIANGSEATII 
= ANGSEAT 
403 OUTFILE 
Value (null) 
= (null) 
Text I'synthtmp" 
= synthtmp 
404 XINSERT 
Value 500.0 
= 650.00 
Text (null) 
= (null) 
405 YINSERT 
Value 500.0 
= 840.00 
Text (null) 
- (null) 
406 SCALE 
Value 2.5 
- 2.50 
Text (null) 
= (null) 
407 ROTATE 
Value 0.0 
= 0.00 
Text (null) 
= (null) 
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Design Session Formulae 
----------------------- 
Design Session Name - STABCL2 
Associated Master Drawing Name = ANGELEV 
Date of creation Fri Sep 27 13: 45: 49 1991 
1 PRINT$(" 
2 
; 
RINT$("STABLITY CLEAT ON BEAM WEB") 
STABLITY CLEAT ON BEAM WEB 
3 PROP 
Value (null) 
= (null) 
Text 1,90x90x8" 
90x90x10 
4 PRINT$("PROPOSED ANGLE CLEAT SIZE : "+PROP$) 
= PROPOSED ANGLE CLEAT SIZE : 90x90x10 
ASIZE 
Value (null) 
= (null) 
Text PROHPTSTR$("What is the angle size ? 11) 
- 90x90x10 
6 GRA 
Value (null) 
(null) 
Text PROMPT-CHOICE$("Steel grade ? 11,1143,5011) 
43 
7 GRADE 
Value (null) 
= (null) 
Text "Grade "+GRA$+" steel" 
= Grade 43 steel 
USIZE 
Value (null) 
- (null) 
Text 11(2) 11+ASIZE$+11 L"s" 
= (2) 90x90x10 L*s 
9A 
Value VAL(TABLE$("ANGLES. TBL", ASIZE$, 2)) 
- 90.00 
Text STR$(A#, 2) 
- 90.00 
10 B 
Value VAL(TABLE$("ANGLES. TBL", ASIZE$, 3)) 
- 90.00 
Text STR$(B#, 2) 
- 90.00 
3.1 c 
Value IF (A#-B#, l, YESNO(I'Longer leg on supported beam ? (Y/N)")) 
- 1.00 
Text STR$(C#, 2) 
1.00 
12 AA 
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Value 
- 90.00 
Text STR$(AAI, 2) 
- 90.00 
13 BB 
Value IF(C#-O, A#, Bi) 
- 90.00 
Text STR$(BBI, 2) 
- 90.00 
14 T 
Value VkL(TXBLE$("ANGLES. TBL" ,. %SIZE$, I)) 
- 10.00 
Text STR$(TI, 2) 
- 10.00 
15 Rl 
Value VAL(TKBLE$("ANGLES. TBL" ,, kSIZE$, 5)) 
- 11.00 
Text STRS(RII, 2) 
- 11.00 
26 R2 
value VAL(TA. BLES("ANGLES. TBL" #ASIZE$, 6)) 
- 4.80 
Text STR$(R2#, 2) 
- 4.80 
17 w 
Value 410 
- 547.20 
Text STR$(WI. 2) 
- 476.50 
is DI 
value 90 
- 90.00 
Text STR$(Dif, 2) 
90.00 
19 LL 
Value 0 
- 0.00 
Text STR$(LL#, 2) 
- 0.00 
20 FREE 
Value 0 
- 0.00 
Text STR$(FREEI, 2) 
- 0.00 
21 PRINT$(" 
m 
22 PRINT$("MIN LENGTH OF THE ANGLE SECTION IS "+Dl$+" MAX IS "+W$) 
- MIN LENGTH Or THE ANGLE SECTION IS 90.00 p MAX IS 476.50 
23 PRINT$(" 
w 
24 L 
Value PROMPTRD("Proposed length of the angle section : ", Dl#, W#, Dl#) 
- 90.00 
Text STR$(L#, 2) 
331 
= 90.00 
25 H 
Value U/2 
- 45.00 
Text STR$(HI, 2) 
= 45.00 
26 NOTC 
Value LL#+FREE# 
= 32.00 
Text STR$(NOTC#, 2) 
- 34.00 
401 SPECSHEET 
Value (null) 
- (null) 
Text "STABCL211 
STABCL2 
402 MASTER 
Value (null) 
= (null) 
Text IIANGELEVII 
= ANGELEV 
403 OUTFILE 
Value (null) 
= (null) 
Text I'synthtmp" 
= synthtmp 
404 XINSERT 
Value 0 
= 650.00 
Text (null) 
= (null) 
405 YINSERT 
Value 0 
= 806.00 
Text (null) 
= (null) 
406 SCALE 
Value 2.50 
= 2.50 
Text (null) 
= (null) 
407 ROTATE 
Value 0.0 
= 0.00 
Text (null) 
= (null) 
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Design Session Formulae 
----------------------- 
Design Session Name - STABCL11 
Associated Master Drawing Name - NONE 
Date of creation : Fri Sep 27 13: 46: 25 1991 
1 XI 
Value SPý-IMPORT("BTCAS", "XI#11) 
- 650.00 
Text STR$(XI#, DECIM&lk-. CFGo) 
- 650.00 
2 Yi 
Value SP_IMPORT(IIBTCASII, IIYj#fI) 
= 840.00 
Text STR$(YI#, DECIMAL-CFGo) 
= 840.00 
3 SP_INSERT-CALC_OUTPUT$("STABCL1", Xj#, Yj#, O) 
401 SPECSHEET 
Value (null) 
= (null) 
Text IISTABCL1111 
= STABCL11 
402 MASTER 
Value (null) 
= (null) 
Text "NONE" 
= NONE 
403 OUTFILE 
Value (null) 
= (null) 
Text "synthtmp" 
- synthtmp 
404 XINSERT 
Value 0.0 
= 0.00 
Text (null) 
- (null) 
405 YINSERT 
Value 0.0 
= 0.00 
Text (null) 
- (null) 
406 SCALE 
Value 2.50 
= 2.50 
Text (null) 
= (null) 
407 ROTATE 
Value 0.0 
= 0.00 
Text (null) 
= (null) 
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Design Session Formulae 
----------------------- 
Design Session Name - STABCL22 
Associated Master Drawing Name - NONE 
Date of creation : Fri Sep 27 13: 46: 42 1991 
1 XI 
Value SP-IMPORT("BTCAS'l, "XIIII) 
= 650.00 
Text STR$(XIJ, DECIMAL-CFG0) 
- 650.00 
2 Yi 
Value SP-IMPORT("BTCAS", "YI#II) 
- 840.00 
Text STR$(YI#, DECIMAL_CFGo) 
- 840.00 
3 BNOT 
Value SP-IMPORT("BTCAS", "BNOTI'l) 
= 34.00 
Text STR$(BNOT#, DECIMAL-CFGo) 
= 34.00 
4 SP-INSERT-CALC_OUTPUT$("STABCL2" , XI#, YI#-BNOT#, O) 
401 SPECSHEET 
Value (null) 
(null) 
Text "STABCL2211 
= STABCL22 
402 MASTER 
Value (null) 
(null) 
Text "NONE" 
NONE 
403 OUTFILE 
Value (null) 
(null) 
Text I'synthtmpt, 
synthtmp 
404 XINSERT 
Value 0.0 
= 0.00 
Text (null) 
(null) 
405 YINSERT 
Value 0.0 
= 0.00 
Text (null) 
(null) 
406 SCALE 
Value 2.50 Value 0.0 
2.50 - 0.00 
Text (null) Text (null) 
(null) (null) 
407 ROTATE 
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Design Session Formulae 
----------------------- 
Design session Name - STABCL1 
Associated Master Drawing Name - STABCL1 
Date of creation Fri Sep 27 13: 47: 19 1991 
1 PRINT$(" 
2 
; 
RINT$("STABILITY CLEATS ON BEAM FLANGE 
= STABILITY CLEATS ON BEAM FLANGE 
3 PROP 
Value (null) 
= (null) 
Text 1190x90x811 
- 90x90x10 
4 PRINT$(11PROPOSED ANGLE SEATS : "+PROP$) 
- PROPOSED ANGLE SEATS 90x90x10 
5 SIZ2 
Value (null) 
= (null) 
Text PROMPTSTR$("What is the angle seat size ? 11) 
= 90x90xl0 
6 ASIZ2 
Value (null) 
= (null) 
Text SIZ2$+11 1,11 
- 90X90X10 L 
7 GRA 
Value (null) 
= (null) 
Text PROMPT-CHOICE$("Steel grade ? 11,1143,5011) 
= 43 
8 GRADE 
Value (null) 
- (null) 
Text "Grade "+GRA$+" steel" 
= Grade 43 steel 
9 A2 
Value VAL(TABLE$("ANGLES. TBL", SIZ2$, 2)) 
- 90.00 
Text STR$(A2#, DECIMAL_CFGo) 
= 90.00 
10 B2 
Value VAL(TABLE$("ANGLES. TBL", SIZ2$, 3)) 
- 90.00 
Text STR$(B2#, DECIMAL_CFGo) 
- 90.00 
11 T2 
Value VAL(TABLE$("ANGLES. TBL", SIZ2$, l)) 
= 10.00 
Text STR$(T2#, DECIMAL_CFGo) 
= 10.00 
12 R3 335 
Value VAL(TABLE$("ANGLES. TBL", SIZ2$, 5)) 
11.00 
Text STR$(R3#, DECIMAL-CFGO) 
11.00 
13 R4 
Value VAL(TABLE$("ANGLES. TBL", SIZ2$, 6)) 
- 4.80 
Text STR$(R4#, DECIMAL-CFGo) 
= 4.80 
401 SPECSHEET 
Value (null) 
- (null) 
Text "STABCL111 
- STABCL1 
402 MASTER 
Value (null) 
- (null) 
Text "STABCL111 
STABCL1 
403 OUTFILE 
Value (null) 
= (null) 
Text I'synthtmp" 
= synthtmp 
404 XINSERT 
Value 500.0 
- 650.00 
Text (null) 
= (null) 
405 YINSERT 
Value 500.0 
= 840.00 
Text (null) 
- (null) 
406 SCALE 
Value 2.5 
= 2.50 
Text (null) 
= (null) 
407 ROTATE 
Value 0.0 
= 0.00 
Text (null) 
- (null) 
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Design Session Formulae 
----------------------- 
Design Session Name - BSOCOL 
Associated Master Drawing Name = BSOCOL 
Date of creation : Fri Sep 27 13: 47: 42 1991 
1 SETHELP$("BSOCOL. HLP") 
2 PAGCLR 
Value CLS () 
- 1.00 
Text STR$(PAGCLR#, DECIMAIý_CFGO) 
- 1.00 
3 XI 
Value 600 
- 600.00 
Text STR$(XI#, DECIMAL-CFGO) 
- 600.00 
4 Yi 
Value 600 
= 600.00 
Text STR$(YI#, DECIMAL_CFGo) 
- 600.00 
5 PRINT$("BEAM SUPPORTED ON COLUMN CONNECTION") 
= BEAM SUPPORTED ON COLUMN CONNECTION 
6 PRINT$( --------------------------------------- 
7 
; 
RI--NT-$-(-'-'-En--te--r-t-h-e--s-e-c-t-i-o-n--s-s-i-z-e--i-n--t-h-e form 914x4l9x38811) 
Enter the sections size in the form : 914x4l9x388 
8 PRINT$(" 11) 
9 
; 
RINT$(11SUPPORTING COLUMN") 
SUPPORTING COLUMN 
10 END 
Value YESNO(IIIS the column at the end of the beam ? (Y/N) 
- 0.00 
Text STR$(END#, DECIMAL_CFGO) 
= 0.00 
11 CSIZ 
value (null) 
- (null) 
Text PROMPTSTR$("Section serial size 
= 203X203XS6 
12 CSIZE 
Value (null) 
= (null) 
Text CSIZ$+'I Ucl, 
= 203X203X86 UC 
13 GRAC 
Value (null) 
(null) 
Text PROMPT-CHOICE$("Steel grade : ", "43,5011) 
= 43 
14 CGRADE 
Value (null) 337 
= (null) 
Text "Grade "+GRAC$+" steel" 
= Grade 43 steel 
15 CD 
Value VAL(TABLE$("UCOLUMN. TBL", CSIZ$, 2)) 
= 222.30 
Text STR$(CDI, DECIMALý_CFGO) 
= 222.30 
16 CD2 
value CDI/2 
111.15 
Text STR$(CD2#, DECIMAL_CFGo) 
= 111.15 
17 CT 
Value VAL(TABLE$("UCOLUMN. TBL", CSIZ$, 5)) 
20.50 
Text STR$(CT#, DECIMAL-CFGO) 
- 20.50 
is LEN 
Value CD#*1.5 
= 333.45 
Text STR$(LEN#, DECIMAL-CFGO) 
= 333.45 
19 WD 
Value VAL(TABLE$("UCOLUMN. TBL", CSIZ$, 7)) 
- 160.80 
Text STR$(WD#, DECIMAL_CFGo) 
- 160.80 
20 PRINT$(" 
21 PRINT$(11SUPPORTED BEAH11) 
= SUPPORTED BEAM 
22 BSIZ 
Value (null) 
= (null) 
Text PROMPTSTR$("Section serial size 
= 203X133x3o 
23 BSIZE 
Value (null) 
- (null) 
Text BSIZ$+" UBII 
- 203xl33x3O UB 
24 GRAB 
Value (null) 
= (null) 
Text PROMPT-CHOICE$("Steel grade 
= 43 
25 BGRADE 
Value (null) 
= (null) 
Text "Grade "+GRAB$+" steel" 
- Grade 43 steel 
26 BD 
338 
value VAL(TABLE$("UBEAMS. TBL", BSIZ$, 2)) 
- 206.80 
Text STR$(BD#, DECIMAL-CFGO) 
- 206.80 
27 BD2 
Value BD# 
= 206.80 
Text STR$(BD2#, DECIMAL-CFGO) 
- 206.80 
28 BD3 
Value IF(ENDI=1,0, BD2#) 
- 206.80 
Text STR$(BD3#, DECIHAL-CFGo) 
- 206.80 
29 BT 
Value VAL(TABLE$("UBEAMS. TBL", BSIZ$, 5)) 
= 9.60 
Text STR$(BTI, DECIMAL_CFGo) 
= 9.60 
30 PRINT$(" 
31 PRINT$("ANGLE CLEAT") 
= ANGLE CLEAT 
32 PROP 
Value IF(VAL(LEFT$(BSIZ$, 3))>457, l, 2) 
- 2.00 
Text STR$(PROPI, DECIMAL-CFGo) 
= 2.00 
33 PROM 
Value (null) 
= (null) 
Text IF(PROP$="1.0011,1190xgOxlOll, "goxgox8ol) 
- 90X9OX8 
34 PRINT$("PROPOSED ANGLE SIZE : "+PROP1$) 
- PROPOSED ANGLE SIZE 90x9Ox8 
35 ASIZ 
value (null) 
- (null) 
Text PROMPTSTR$("Angle size 
- 9ox9oxs 
36 ASIZE 
Value (null) 
= (null) 
Text ASIZ$+11 L" 
= 90X9OX8 L 
37 GRAA 
Value (null) 
= (null) 
TeXt PROMPT_CHOICE$("Steel grade ", 1143,5011) 
= 43 
38 AGRADE 
value (null) 
(null) 
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Text "Grade "+GRAA$+" steel" 
- Grade 43 steel 
39 A 
Value VAL(TABLE$("ANGLEs. TBL", ASIZ$, 2)) 
- 90.00 
Text STR$(Aj, DECIMAL-CFGO) 
- 90.00 
40 B 
Value VAL(TABLE$("ANGLES. TBLn, ASIZ$, 3)) 
- 90.00 
TeXt STR$(BI, DECIMAL_CFGo) 
- 90.00 
41 C 
value IF(A#-B1,1, YESNO("Longer leg on column ? (YIN) 11)) 
- 1.00 
Text STR$(Cl, DECIMAL_CFGo) 
- 1.00 
42 AA 
Value IF(CI-1, AI, Bi) 
= 90.00 
Text STR$(AAJ, DECIMAL_CFGo) 
- 90.00 
43 AT 
Value VAL(TABLE$("ANGLES. TBL", ASIZ$, l)) 
- 8.00 
Text STR$(ATI, DECIMAL-CFGo) 
= 8.00 
44 L14IN 
Value 90 
= 90.00 
Text STR$(LMINI, DECIMAL-CFGo) 
- 90.00 
45 PRINT$(" 
46 PRINT$("MINIMUN LENGTH OF ANGLE SECTION IS 11+LMIN$+11, MAX. IS "+WD$) 
- MINIMUN LENGTH OF ANGLE SECTION IS 90.00, MAX. IS 160.80 
47 PRINT$(" 
48 ALEN 
Value PROMPTRD("PROPOSED LENGTH OF SECTION ", LMIN#, WD#, LMIN#) 
- 90.00 
Text STR$(ALEN#, DECIMAL_CFGo) 
- 90.00 
49 AL2 
Value ALEN#/2 
- 45.00 
Text STR$(AL2#, DECIMAL_CFGo) 
- 45.00 
50 PRINT$(" 
51 STAB 
Value YESNO("Is stability cleat required ? (Y/N) 
= 0.00 340 
Text STR$(STABI, DECIMAL-CFGO) 
= 0.00 
52 STAB2 
Value IF(STABI-1 AND ENDI-0, YESNO("Stability cleats on both sides of column ? 
(YIN) 11), 0) 
- 0.00 
Text STR$(STAB2#, DEC1MAL_CFGO) 
0.00 
53 IF(STABI-1 AND STAB2#-O, SP_EXPORT$("ANGSEAT", "SIZE#", O), PRINT$('I 11)) 
54 IF(STABI-1 AND STAB2#-O, SP_INSERT_CALC_OUTPUT $("ANGSEAT", CD2#, O, O), PRIN 
T$(" " )) 
55 IF(STAB#-1 AND STAB2#-l, SP_EXPORT$("ANGSEAT2" #"SIZE#", O), PRINT$('I 11)) 56 IF(STAB#-1 AND STAB2#-l, SP_EXPORT$("ANGSEAT2" , "DIST#", CD#), PRINT$('I 11)) 
57 IF(STABI-1 AND STAB2#-l, SP-INSERT-CALC-OUTPUT$(". kNGSEAT2", CD2#, O, O), PRI 
NT$(" ")) - 
401 SPECSHEET 
Value (null) 
= (null) 
Text 'IBSOCOL" 
= BSOCOL 
402 MASTER 
Value (null) 
= (null) 
TeXt IIBSOCOLII 
- BSOCOL 
403 OUTFILE 
Value (null) 
= (null) 
Text I'synthtmp" 
synthtmp 
404 XINSERT 
Value XI# 
600.00 
Text (null) 
(null) 
405 YINSERT 
value YU 
600.00 
Text (null) 
(null) 
406 SCALE 
Value 2.5 
2.50 
Text (null) (null) 
407 ROTATE 
value 0.0 
= 0.00 
Text (null) 
= (null) 
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Design Session Formulae 
----------------------- 
Design session Name - ANGSEAT2 
Associated Master Drawing Name - ANGSEAT2 
Date of creation Fri Sep 27 13: 48: 00 1991 
1 PRINT$(" 
2 
; 
RINT$("ANGLE SEATS (DOUBLE)") 
- ANGLE SEATS (DOUBLE) 
3 PROP 
Value (null) 
- (null) 
Text "90x9oxs" 
- 90X90X8 
4 PRINT$("PROPOSED ANGLE SEATS : "+PROP$) 
- PROPOSED ANGLE SEATS : 90x90x8 
5 SIZE 
Value 200 
- 206.80 
Text STR$(SIZEI, DECIMAL_CFGO) 
= 206.80 
6 SIZ1 
Value (null) 
=. (null) 
Text PROMPTSTR$("What is the angle seat size ? 11) 
= 90x90x10 
7 ASIZ1 
Value (null) 
- (null) 
Text SIZ1$+11 L's" 
= 90x90x10 Ws 
8 GRA 
Value (null) 
= (null) 
Text PROMPT_CHOICE$("Steel grade ? ", "43,50") 
= 43 
9 GRADE 
Value (null) 
= (null) 
Text "Grade "+GRA$+" steel" 
= Grade 43 steel 
10 Al 
va3. ue VAL(TABLE$("ANGLES. TBL", SIZ1$, 2)) 
= 90.00 
Text STR$(Al#, DECIMAL_CFGo) 
= 90.00 
11 BI 
Value VAL(TABLE$("ANGLES. TBL", SIZ1$, 3)) 
= 90.00 
TeXt STR$(Bl#, DECIMAL_CFGo) 
= 90.00 
12 Tl 342 
Value VAL(TABLE$("ANGLES. TBL", SlZl$, J)) 
= 10.00 
Text STR$(Tll, DECIMAL-CFGO) 
= 10.00 
13 RI 
Value VAL(TABLE$("ANGLES. TBL", SlZl$, 5)) 
. 11.00 
Text STR$(R11, DECIMAL-CFGO) 
11.00 
14 R2 
Value VAL(TABLE$("ANGLES. TBL", SIZI$, 6)) 
- 4.80 
Text STR$(R2#, DECIMAL-CFGo) 
- 4.80 
15 DIST 
Value 100 
- 19.20 
Text STR$(DISTI, DECIMALý_CFGO) 
- 19.20 
401 SPECSHEET 
Value (null) 
= (null) 
Text "ANGSEAT2" 
- ANGSEAT2 
402 MASTER 
Value (null) 
- (null) 
Text IIANGSEAT211 
= ANGSEAT2 
403 OUTFILE 
Value (null) 
= (null) 
Text "synthtmp" 
- synthtmp 
404 XINSERT 
Value 500.0 
- 600.00 
Text (null) 
- (null) 
405 YINSERT 
Value 500.0 
- 600.00 
Text (null) 
= (null) 
406 SCALE 
Value 2.5 
= 2.50 
Text (null) 
= (null) 
407 ROTATE 
Value 0.0 
- 0.00 
Text (null) (null) 
343 
Design Session Formulae 
----------------------- 
Design Session Name - DBTCAS 
Associated Master Drawing Name - DBTCAS 
Date of creation : Fri Sep 27 13: 48: 13 1991 
1 SETHELP$("DBTCAS. HLP" 
2 PAGCLR 
Value CLS () 
- 1.00 
Text STR$(PAGCLRI, DECIMAL_CFGo) 
- 1.00 
3 xi 
value 600 
- 600.00 
TeXt STR$(XI#, DECIMAL-CFGO) 
= 600.00 
4 Yi 
ValUe 600 
- 600.00 
Text STR$(YI#, DECIMAL-CFGO) 
- 600.00 
5 PRINT$("DOUBLE BEAM TO COLUMN ANGLE SEATS CONNECTION") 
= DOUBLE BEAM TO COLUMN ANGLE SEATS CONNECTION 
6 PRINT$( --------------------------------------------- 
7 
; 
RI-N-T--$-(-"-En-t-;; 
-the-sections-size--in--the-form-: -9l4x4l9x38811) 
Enter the sections size in the form : 914x4l9x3B8 
8 PRINT$(" 11) 
9 
; 
RINT$("SUPPORTING COLUMN") 
SUPPORTING COLUMN 
10 CSIZ 
value (null) 
(null) 
TeXt PROMPTSTR$("Section serial size 
254x254x167 
11 CSIZE 
Value (null) 
- (null) 
TeXt CSIZ$+II UC" 
- 254x254xl67 UC 
12 GRAC 
Value (null) 
- (null) 
Text PROMPT-CHOICE$("Steel grade : ", "43,5011) 
= 43 
13 CGRADE 
Value (null) (null) 
Text "Grade "+GRAC$+" steel" 
= Grade 43 steel 
14 CD 
Value VAL(TABLE$("UCOLUMN. TBL", CSI3i, 3)) 4 
= 264.50 
Text STR$(CD1, DECIMAL-CFG()) 
= 264.50 
15 CT 
Value VAL(TABLE$("UCOLUMN. TBL", CSIZ$, 4)) 
- 19.20 
Text STR$(CTI, DECIMAL-CFGo) 
- 19.20 
16 CDT 
Value (CDI/2)-(CTI/2). 
- 122.65 
Text STR$(CDTI, DECIMAL_CFGo) 
= 122.65 
27 LEN 
Value CDI*1.1 
= 290.95 
Text STR$(LEN#, DECIMAL_CFGo) 
- 290.95 
is PRINT$(" 
19 
; 
RINT$("SUPPORTED BEAMS") 
SUPPORTED BEAMS 
20 BSIZ 
Value (null) 
= (null) 
Text PROMPTSTR$("Section serial size 
= 203x133x30 
21 BSIZE 
Value (null) 
- (null) 
Text BSIZ$+11 UB11 
- 203xl33x3O UB 
22 GRAB 
Value (null) 
- (null) 
Text PROMPT-CHOICE$("Steel grade ", 1143,5011) 
= 43 
23 BGRADE 
Value (null) 
= (null) 
Text "Grade "+GRAB$+" steel" 
= Grade 43 steel 
24 BD 
Value VAL(TABLE$("UBEAMS. TBL", BSIZ$, 2)) 
w 206.80 
Text STR$(BD#, DECIHAL_CFGo) 
- 206.80 
25 BD2 
Value BD# 
= 206.80 
Text STR$(BD2#, DECIHAL-CFGo) 
= 206.80 
26 BT 345 
Value VAL(TABLE$("UBEAMS. TBL", BSIZ$, 5)) 
= 9.60 
Text STR$(BTI, DECIMAL-CFGO) 
9.60 
27 WD 
Value VAL(TABLE$("UBEAMS. TBL", BSIZ$, 7)) 
- 172.30 
Text STR$(WDI, DECIMAL_CFGo) 
- 172.30 
28 BNOT 
Value VAL(TABLE$("UBEAMS. TBL", BSIZ$, 10)) 
- 18.00 
TeXt STR$(BNOTI, DECIMAL-CFGO) 
= 18.00 
29 CLEN 
Value 2*LENI+BD# 
= 788.70 
Text STR$(CLENI, DECIMAL-CFGO) 
- 788.70 
31 PROPANG 
Value (null) 
- (null) 
Text IF(LEFT$(BSIZ$, 3)>"457", "9Ox9Oxlo", "gox9ox8l') 
- 9ox9ox8 
32 SP-EXPORT$("ANGSEAT2", "SIZE#", BDI) 
33 SP-EXPORT$("ANGSEAT2", "DISTI", CT#) 
34 SP-INSERT-CAL(ý-OUTPUT$("ANGSEAT2'1,0,0,0) 
35 Al 
Value SP_IMPORT("ANGSEAT2"f"AI#") 
= 90.00 
TeXt STR$(Al#, DECIMAL_CFGo) 
- 90.00 
36 ST 
Value SP-IMPORT("ANGSEAT2"*"T1#") 
= 10.00 
TeXt STR$(ST#, DECIMAL-CFGO) 
- 10.00 
38 SP_ýEXPORTSTR$("STABCL3", "PROP$", PROPANG$) 
39 SP-EXPORT$("STABCL3", "DIST#", CTI) 
40 SP_EXPORTSTR$("STABCL4", "PROP$", PROPANG$) 
41 SP_EXPORT$("STABCL4"#"DIST#", CT#) 
42 SP_EXPORT$("STABCL4", "NOTC#", BNOT#) 
43 Sp_EXPORT$("STABCL4", "W#", WD#) 
44 PRINT$(" 
45 STAB 
Value (null) 
- (null) 
Text PROMPT-CHOICE$ ("Stability cleats on beam Flange or Web or Both ? "#"F, W, 
1311) 
B 
46 IF(STAB$-"F" OR STAB$-"B", SP-CALC$("STABCL33"), PRINT$('I 
47 IF(STAB$="W" OR STAB$-"B", SP_CALC$("STABCL44"), PRINT$(" 
346 
49 FSA 
Value SP_IMPORT(ffSTABCL3", "A2#") 
- 90.00 
Text (null) 
- (null) 
50 FST 
Value SP_IMPORT("STABCL3"f"T211') 
- 10.00 
Text (null) 
- (null) 
51 WSSIZE 
Value (null) 
- (null) 
Text SP_IMPORTSTR$("STABCL4"#"USIZE$") 
- (2) 90x9Ox1O Ms 
52 WSGRA 
Value (null) 
- (null) 
Text SP_IMPORTSTR$("STABCL4"#"GRADE$") 
- Grade 43 steel 
53 WSL 
Value SP_IMPORT(1'STABCL4"f"L#1') 
- 90.00 
Text STR$(WSL#, DECIMAL-CFGO) 
- 90.00 
54 WST 
Value SP_IMPORT(1'STABCL4"*"T1") 
- 10.00 
Text STR$(WST#, DECIMAL_CFGo) 
= 10.00 
55 WSAA 
Value SP_IMPORT("STABCL4"f11BBj") 
- 90.00 
Text STR$(WSAA#, DECIMALý_CFGO) 
- 90.00 
56 SP_EXPORT$("UCOLUMN", "UP#", LEN#) 
57 SP_EXPORT$("BTCSIDV"F"XX#", XI#+CDT#+BD2#+300) 
58 sP_EXPORT$("BTCSIDV", "YY#", YI#) 
59 SP_EXPORTSTR$("BTCSIDV"P"BSIZE$", BSIZ$) 
60 SP_EXPORTSTR$("BTCSIDVIIIIIBGRADE$", GRAB$) 
61 SP_EXPORTSTR$("BTCSIDV"#"CSIZE$", CSIZ$) 
62 SP_EXPORTSTR$("BTCSIDVIII"CGRADE$", GRAC$) 
63 SP_EXPORT$("BTCSIDV", "CLEN#", CLEN#) 
64 SP_EXPORT$("BTCSIDV", mAj", Alj) 
65 SP_ýEXPORT$("BTCSIDV"P"ST#", ST#) 
66 IF (STAB$-"W", SP-EXPORT$ ("BTCSIDV", "STABP, 1) JF (STAB$="F", SP_EXPORT$ (11B 
TCSIDVII, "STAB#", 2), SP_EXPORT$("BTCSIDV", "STAB#11,3))) 
67 SP_EXPORT$("BTCSIDV", "WSSIZE#", WSSIZE#) 
68 SP_EXPORT$("BTCSIDV"I"WSGRA#", WSGRA#) 
69 SP_EXPORT$("BTCSIDV", "WSL#", WSL#) 
70 SP_EXPORT$("BTCSIDV"P"WST#", WST#) 
71 SP_EXPORT$("OTCSIDV", "WSAA#", WSAA#) 
72 SP_EXPORT$("BTCSIDV", "FSA#", FSA#) 
73 SP_EXPORT$("BTCSIDV", "FST#", FST#) 
74 SP_CALC$("BTCSIDV") 
75 SP_CLF-AR$("BTCSIDVII) 
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401 SPECSHEET 
Value (null) 
- (null) 
Text "DBTCAS" 
= DBTCAS 
402 MASTER 
Value (null) 
- (null) 
Text "DBTCAS" 
- DBTCAS 
403 OUTFILE 
Value (null) 
= (null) 
Text I'synthtmp" 
- synthtmp 
404 XINSERT 
Value XI# 
- 600.00 
Text (null) 
= (null) 
405 YINSERT 
Value YI# 
= 600.00 
Text (null) 
- (null) 
406 SCALE 
Value 2.5 
= 2.50 
Text (null) 
- (null) 
407 ROTATE 
Value 0.0 
- 0.00 
Text (null) 
= (null) 
0 
348 
Design Session For7oulae 
----------------------- 
Design Session Name - STABCL3 
Associated Master Drawing Name - STABCL3 
Date of creation Fri Sep 27 13: 48: 35 1991 
1 PRINT$(" 
2 
; 
RINT$("STABILITY CLEATS ON BEAM FLANGE (DOUBLE)") 
- STABILITY CLEATS ON BEAM FLANGE (DOUBLE) 
3 PROP 
value (null) 
- (null) 
Text "90x9oxa" 
- 90x90x8 
4 PRINT$("PROPOSED ANGLE SEATS : "+PROP$) 
- PROPOSED ANGLE SEATS 9Ox9Ox8 
SIZ2 
Value (null) 
- (null) 
Text PROMPTSTR$("What is the angle seat size ? 11) 
= 90x90x10 
6 ASIZ2 
Value (null) 
= (null) 
Text SIZ2$+" L11 
= 90x9OxlO L 
7 GRA 
Value (null) 
- (null) 
Text PROMPT_CHOICE$("Steel grade ? ", "43,5011) 
- 43 
8 GRADE 
Value (null) 
= (null) 
Text "Grade "+GRA$+" steel" 
- Grade 43 steel 
9 A2 
Value VAL(TABLE$("ANGLES. TBL", SIZ2$, 2)) 
- 90.00 
Text STR$(A2#, DECIHAL_CFGo) 
- 90.00 
10 B2 
Value VAL(TABLE$("ANGLES. TBL", SIZ2$, 3)) 
- 90.00 
Text STR$(B2#, DECIMAL-CFGO) 
- 90.00 
11 T2 
Value VAL(TABLE$("ANGLES. TBL", SIZ2$, l)) 
- 10.00 
Text STR$(T21, DECIMAL_CFGo) 
- 10.00 
12 R3 349 
Value VAL(TABLE$("ANGLES. TBL", SIZ2$, 5)) 
11.00 
Text STR$(R3#, DECIMAL_CFGo) 
11.00 
13 R4 
Value VAL(TABLE$("ANGLES. TBL", SIZ2$, 6)) 
- 4.80 
Text STR$(R41, DECIMAL-CFGo) 
4.80 
14 DIST 
Value 100 
- 19.20 
Text STR$(DISTI, DECIMAL_CFGo) 
= 19.20 
401 SPECSHEET 
Value (null) 
- (null) 
Text "STABCL311 
- STABCL3 
402 MASTER 
Value (null) 
- (null) 
Text "STABCL311 
= STABCL3 
403 OUTFILE 
Value (null) 
= (null) 
Text "synthtinp" 
- synthtmp 
404 XINSERT 
Value 500.0 
= 600.00 
Text (null) 
- (null) 
405 YINSERT 
Value 500.0 
- 600.00 
Text (null) 
= (null) 
406 SCALE 
Value 2.5 
= 2.50 
Text (null) 
- (null) 
407 ROTATE 
Value 0.0 
= 0.00 
Text (null) 
- (null) 
350 
Design Session Formulae 
----------------------- 
Design session Name - STABCL33 
Associated Master Drawing Name - NONE 
Date of creation : Fri Sep 27 13: 48: 53 1991 
1 XI 
Value SP_IMPORT("DBTCAS'l, "XII") 
- 600.00 
Text STR$(XI#, DECIHAL-CFG0) 
- 600.00 
2 Yi 
Value SP_IMPORT("DBTCAS", "YIj") 
- 600.00 
Text STR$(YI#, DECIMAL_CFGo) 
- 600.00 
3 SP-INSERT-CALC_OUTPUT$("STABCL3", XI#, Yl#, O) 
401 SPECSHEET 
Value (null) 
= (null) 
Text IISTABCL3311 
= STABCL33 
402 MASTER 
Value (null) 
- (null) 
Text "NONE" 
- NONE 
403 OUTFILE 
Value (null) 
- (null) 
Text "synthtmp" 
- synthtmp 
404 XINSERT 
Value 0.0 
= 0.00 
Text (null) 
= (null) 
405 YINSERT 
Value 0.0 
- 0.00 
Text (null) 
- (null) 
406 SCALE 
Value 2.50 
- 2.50 
Text (null) 
- (null) 
407 ROTATE 
Value 0.0 
- 0.00 
Text (null) 
- (null) 
351 
Design Session Formulae 
----------------------- 
Design session Name - STABCL4 
Associated Master Drawing Name - STABCL4 
Date of creation Fri Sep 27 13: 49: 11 1991 
1 PRINT$(" 
2 
; 
RINT$("STABLITY CLEAT ON BEAM WEB (DOUBLE)") 
- STABLITY CLEAT ON BEAM WEB (DOUBLE) 
3 PROP 
Value (null) 
= (null) 
Text "90x9ox8" 
= 90X90X8 
4 PRINTWIPROPOSED ANGLE CLEAT SIZE : "+PROP$) 
= PROPOSED ANGLE CLEAT SIZE : 90x90x8 
5 ASIZE 
Value (null) 
- (null) 
Text PROMPTSTR$("What is the angle size 711) 
- 90x90xl0 
6 GRA 
value (null) 
= (null) 
Text PROMPT_CHOICE$("Steel grade ? ", "43,5011) 
= 43 
7 GRADE 
Value (null) 
= (null) 
Text "Grade "+GRA$+" steel" 
= Grade 43 steel 
8 USIZE 
Value (null) 
- (null) 
Text "(2) "+ASIZE$+" L*s" 
- (2) 90x90xl0 L*s 
9A 
Value VAL(TABLE$("ANGLES. TBL", ASIZE$, 2)) 
- 90.00 
Text STR$(A#, 2) 
- 90.00 
10 B 
value VAL(TABLE$("ANGLES. TBL", ASIZE$, 3)) 
= 90.00 
Text STR$(Bj, 2) 
= 90.00 
11 c 
value IF (A#-Bj, 1, YESNO("Longer leg on supported beam ? (Y/N)")) 
1.00 
TeXt STR$(C#, 2) 
= 1.00 
12 AA 352 
Value IF(C#=l, A#, B#) 
= 90.00 
Text STR$(AA#, 2) 
= 90.00 
13 BB 
Value IF(C#=O, A#, B#) 
- 90.00 
Text STR$(BB#, 2) 
- 90.00 
14 T 
value VAL(TABLE$("ANCLES. TBL", ASIZE$, l)) 
= 10.00 
Text STR$(T#, 2) 
= 10.00 
15 R1 
Value VAL(TABLE$("ANGLES. TBL", ASIZE$, 5)) 
= 11.00 
Text STR$(Rl#, 2) 
= 11.00 
16 R2 
Value VAL(TABLE$("ANGLES. TBL", ASIZE$, 6)) 
= 4.80 
Text STR$(R2#, 2) 
= 4.80 
17 w 
Value 410 
= 172.30 
Text STR$(W#, 2) 
= 172.30 
18 D1 
value 90 
= 90 . 00 
Text STR$(Dl#, 2) 
- 90.00 
19 LL 
Value 0 
= 0.00 
Text STR$(LL#p 2) 
= 0.00 
20 FREE 
Value 0 
= 0.00 
Text STR$(FREE#, 2) 
= 0.00 
21 DIST 
Value 100 
= 19.20 
Text STR$(DIST#, DECIMAL_CFGo) 
19.20 
22 PRINT$(" 
23 
; 
RINT$(11MIN LENGTH OF THE ANGLE SECTION IS "+Dl$+" MAX IS "+W$) 
MIN LENGTH OF THE ANGLE SECTION IS 90.00 , MAX IS 172.30 
24 PRINT$(" 11) 353 
= 
25 L 
Value PROMPTRD(I'Proposed length of the angle section : 11 Dl#, W#, Dl#) 90.00 
Text STR$(L#, 2) 
= 90.00 
26 H 
Value U/2 
= 45.00 
Text STR$(H#, 2) 
= 45.00 
27 NOTC 
Value LL#+FREE# 
= 18.00 
Text STR$(NOTC#, 2) 
- 18.00 
401 SPECSHEET 
Value (null) 
= (null) 
Text IISTABCL411 
= STABCL4 
402 MASTER 
Value (null) 
= (null) 
Text IISTABCL411 
= STABCL4 
403 OUTFILE 
Value (null) 
= (null) 
Text I'synthtmp" 
= synthtmp 
404 XINSERT 
Value 500 
= 600.00 
Text (null) 
= (null) 
405 YINSERT 
Value 500 
= 582.00 
Text (null) 
- (null) 
406 SCALE 
Value 2.50 
= 2.50 
Text (null) 
= (null) 
407 ROTATE 
value 0.0 
= 0.00 
Text (null) 
= (null) 
354e 
Design session Formulae 
----------------------- 
Design Session Name = STABCL44 
Associated Master Drawing Name - NONE 
Date of creation : Fri Sep 27 13: 49: 24 1991 
1 XI 
Value SP-IMPORT(I'DBTCAS11#11XI#11) 
- 600.00 
Text STR$(XI#, DECIMAL-CFG0) 
= 600.00 
2 Yi 
Value SP-IMPORT(IIDBTCAS",, "YI#II) 
= 600.00 
Text STR$(YI#, DECIMAL-CFGo) 
- 600.00 
3 BNOT 
Value SP_IMPORT(IIDBTCASII, "BNOT#II) 
= 18.00 
Text STR$(BNOTJ, DECIMAL-CFGo) 
= 18.00 
4 SP-INSERT-CALC_OUTPUT$("STABCL4" #XI#*YI#-BNOT#, O) 
401 SPECSHEET 
Value (null) 
= (null) 
Text IISTABCL4411 
STABCL44 
402 MASTER 
Value (null) 
= (null) 
Text "NONE" 
= NONE 
403 OUTFILE 
Value (null) 
= (null) 
Text "synthtmp" 
= synthtmp 
404 XINSERT 
Value 0.0 
= 0.00 
Text (null) 
- (null) 
405 YINSERT 
Value 0.0 
- 0.00 
Text (null) 
- (null) 
406 SCALE 
Value 2.50 Value 0.0 
- 2.50 - 0.00 
Text (null) Text (null) 
(null) (null) 
407 ROTATE 
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Design Session Formulae 
----------------------- 
Design session Name = DBTOPV 
Associated Master Drawing Name = DBTOPV 
Date of creation Fri Sep 27 13: 49: 39 1991 
1 PRINT$(" 
2 PRINT$("TOP VIEW DOUBLE ANGLE CLEAT (DOUBLE CONNECTION)") 
= TOP VIEW DOUBLE ANGLE CLEAT (DOUBLE CONNECTION) 
3 wi 
Value SP-IMPORT(I'LUBCROSS" p "WTI") 
= 12.80 
Text STR$(Wli, 2) 
- 12.80 
4 W2 
Value SP_IMPORT('IUBELEVl"pvIwTjII) 
= 12.80 
Text STR$(W2#, 2) 
= 12.80 
5 W22 
Value 3*W2# 
= 38.40 
Text STR$(W22#, 2) 
= 38.40 
6 W3 
Value SP-IMPORT(I'LUBELEV111,11WT#") 
= 10.70 
Text STR$(W3#, DECIMAL-CFGO) 
= 10.70 
7c 
Value W2#/2 
= 6.40 
Text STR$(C#, 2) 
= 6.40 
8L 
Value SP-IMPORT("ANGELEV1"f"T#I') 
10.00 
TeXt STR$(L#t 2) 
- 10.00 
9A 
value SP-IMPORT("ANGELEV1'Ij, 'IAA#") 
- 90.00 
Text STR$(A#, 2) 
= 90.00 
10 B 
vaiue SP-IMPORT("ANGELEV1",, "BB# 
= 90.00 
Text STR$(BI, 2) 
= 90.00 
11 C3 
Value W3#/2 
= 5.35 
Text STR$(C3#, DECIMAL_CFGo) 356 
= 5.35 ý 
12 L2 
Value SP_IMPORT(I'LANGELEV", "T#") 
= 12.00 
Text STR$(L2#, DECIMAL-CFGO) 
= 12.00 
13 L3 
value 2*L2# 
= 24.00 
Text STR$(L3#, DECIMAL-CFGO) 
= 24.00 
14 A2 
Value SP_IMPORT("LANCELEV", "AAI") 
= 100.00 
Text STR$(A2#, DECIMAL-CFG()) 
= 100.00 
15 B2 
Value SP_IMPORT("LANGELEVIj, "BB#") 
- 100.00 
Text STR$(B2#, DECIMAL-CFG()) 
= 100.00 
16 W4 
Value ABS(B#-B2#)+1.5*Wl# 
= 29.20 
Text STR$(W4#, DECIMAL-CFGo) 
= 29.20 
17 BACK 
Value 50 
= 50.00 
Text STR$(BACK#, 2) 
- 50.00 
18 BACK2 
Value 50 
- 50.00 
Text STR$(BACK2#, DECIMAL_ýCFGO) 
- 50.00 
19 CROSS 
Value IF(2*BACK#<=120,120, (IF(2*BACK#>(120+W2#), 120+W2#, 2*BACK#))) 
= 120.00 
Text STR$(CROSS#, 2) 
- 120.00 
20 C2 
Value CROSSI/2 
- 60.00 
Text STR$(C2#, 2) 
= 60.00 
21 R1 
Value SP-IMPORT(IIANGELEV1"#"R1#") 
- 11.00 
Text STR$(Rl#, 2) 
= 11.00 
22 R2 
Value SP_IMPORT("ANGELEV1"j"R2#") 357 
- C. 80 
Text STR$(R2#, 2) 
- 4.80 
23 R3 
Value SP-IMPORT(I'LANGELEV", "Rli") 
= 12.00 
Text STR$(R3#, DECIMAL-CFGO) 
- 12.00 
24 R4 
Value SP_IKPORT(wLANGELEV", "R2I") 
- 4.80 
Text STR$(R4#, DECIMAL-CFGO) 
- 4.80 
25 COL 
Value I 
- 1.00 
Text STR$(COL#, 2) 
1.00 
26 DISTC 
Value 50 
- 50.00 
TeXt STR$(DISTC#, 2) 
- 50.00 
27 DIS1 
Value IF(COL#<-I, O, DISTCO) 
- 0.00 
Text STR$(DIS1#, 2) 
- 0.00 
28 DIAl 
value 20 
- 20.00 
Text STR$(DIA1#, 0) 
20 
29 DIAll 
Value (null) 
- (null) 
Text "M"+DIA1$ 
- M20 
30 GRADEI 
Value (null) 
- (null) 
Text "4.6" 
4.6 
31 MESS1 
Value (null) 
- (null) 
Text NSupproting beam: "+DlAll$+" grade "+GRADEI$+" bolts" 
- Supproting beam: M20 grade 4.6 bolts 
32 MESS11 
Value (null) 
(null) 
Text Grade 43 steel" 
Grade 43 steel 
358 
33 COL2 
Value 1 
- 1.00 
Text STR$(COL2#, 2) 
- 1.00 
34 DISTC2 
Value 50 
= 50.00 
Text STR$(DISTC2 4,2) 
50.00 
35 DIS2 
value IF(COL2#<-1 , 0, DISTC2#) 
- 0.00 
Text STR$(DIS2#, 2) 
= 0.00 
36 DIA2 
Value 20 
- 20.00 
Text STR$(DIA2#, 0) 
- 20 
37 DIA22 
Value (null) 
- (null) 
Text "M"+DIA2$ 
- M20 
38 GRADE2 
Value (null) 
- (null) 
Text 114.611 
= 4.6 
39 MESS2 
value (null) 
= (null) 
Text "Supported bean: "+DIA22$+" grade "+GRADE2$+II bolts" 
- Supported beam: M20 grade 4.6 bolts 
40 NESS22 
Value (null) 
(null) 
Text Grade 43 Steel" 
Grade 43 Steel 
41 DIA3 
Value 20 
- 20.00 
Text STR$(DIA3#, DECIMAL_CFGO) 
20.00 
42 COL3 
Value I 
- 1.00 
Text STR$(COL3#0 DECIMAL_CFGO) 
- 1.00 
43 DISTC3 
value 50 
- 50.00 
TeXt STR$(DISTC3#, DECIMAL-CFGO) 
359 
- 50.00 
44 DIS3 
Value IF(COL2#<-1,0, DISTC3#) 
- 0.00 
Text STR$(DIS31, DECIMhL_-CFG()) 
- 0.00 
45 XX 
Value 2000 
- 1220.00 
Text STR$(XX#, DECIMAL-CFGO) 
- 1220.00 
46 YY 
value 750 
- 700.00 
Text STR$(YY#, DECIMAL-CFGO) 
- 700.00 
47 SP_EXPORT$("BOLTELEVn, "WEBI", Wli+L2#) 
48 SP_EXPORT$("BOLTELEV"I"LEGI", Li) 
49 SP_EXPORT$("BOLTELEV", "DIA#", DIAli) 
50 SP_CALC$("BOLTELEV") 
51 SP_RECT_ARRAY$("BOLTELEV", XX#, YYI+C2#, O, DISTC#, l, COL#) 
52 SP_RECT-, MMY$("BOLTELEV", XXI, YYI-(C21+((COL#-l)*DISTC#)), O, DISTCJ, I, CO 
LI) 
53 SP_EXPORT$("BOLTELEV"O'"WEBI", W2#+L#) 
54 SP_EXPORT$("BOLTELEV"I"DIAI", 13IA2#) 
55 SP_INSERT$("BOLTELEVII, 0,0, -90) 
56 SP_CALC$("BOLTELEV") 
57 SP_RECT_ARRAY$("BOLTELEV", XXI+BACK#, YY#-CI, DISTC2#, O, COL2#, I) 
58 SP_EXPORT$("BOLTELEVIII"WEBI", W3#+L2#) 
59 SP_EXPORT$("BOLTELEV", "LEG#", L21) 
60 SP_EXPORT$("BOLTELEV"I"DIA#", DIA3#) 
61 SP_CALC$(IIBOLTELEV") 
62 SP_RECT_ARRAY$("BOLTELEV", XX#-Wli-BACK2#, YYI-C31, DISTC3#, O, COL3#, l) 
63 SP_CLEAR$("BOLTELEV") 
64 REACT 
value 1000 
- 1000.00 
Text "Shear reaction: "+STR$(REACTI, DECIMAL-CFGO)+ff KN" 
- Shear reaction: 1000.00 KN 
65 SINC 
Value 46.75 
- 46.75 
Text "critical single shear capacity : "+STR$(SINC#, DECIMAL_CFGo)+" KNII 
m critical single shear capacity : 46.75 KN 
66 CHECK 
value 18.75 
- 18.75 
TSXt "Shearload/bolt on supporting UB : "+STR$(CHECK#, DECIMAL-CFGO)+" KNn Shearload/bolt on supporting UB : 18.75 KN 
67 mom 
Value 3750 
= 3750.00 
Text "Induced Moment "+STR$(MOMj, DECINAL_CFGo)+" Nm" 
Induced Moment 3750.00 Nm 
68 DBLC 360 
Value 60.72 
- 60.72 
Text "Critical double shear capacity "+STR$(DBLC#, DECIMAL_CFGo)+" KNII Critical double shear capacity 60.72 KN 
69 DCHECK 
Value 45.07 
- 45.07 
Text I'Shearload/bolt on supported UB "+STR$(DCHECK#, DECIMAL_CFGo)+" KNII 
- Shearload/bolt on supported UB 45.07 KN 
401 SPECSHEET 
Value (null) 
- (null) 
Text "DBTOPV" 
- DBTOPV 
402 MASTER 
Value (null) 
- (null) 
Text "DBTOPVII 
DBTOPV 
403 OUTFILE 
Value (null) 
- (null) 
Text "synthtmp" 
- synthtmp 
404 XINSERT 
Value 1000 
- 1220.00 
Text (null) 
- (null) 
405 YINSERT 
value 750 
- 700.00 
Text (null) 
= (null) 
406 SCALE 
Value 2.50 
- 2.50 
Text (null) 
m (null) 
407 ROTATE 
value 0.0 
- 0.00 
Text (null) 
- (null) 
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Design Session Formulae 
----------------------- 
Design Session Name - BTCTOPV 
Associated Master Drawing Name - BTCTOPV 
Date of creation Fri Sep 27 13%49: 57 1991 
1 PRINT$(" 
2 
; 
RINT$("TOP VIEW BEAM To COLUMN CLEAT CONNECTIONn) 
TOP VIEW BEAM To COLTjMN CLEAT CONNECTION 
3 wi 
Value SP-IMPORT("UCOLUMN"OOTI") 
- 17.30 
Text STR$(WI## 2) 
- 17.30 
4 cw 
value SP_IMPORT("UCOLUMN", "WTj") 
- 10.30 
Text STR$(CW#p DECIMAL-CFGO) 
- 10.30 
5 CW2 
Value CWI/2 
- 5.15 
Text STR$(CW2#, DECIHAI. %_CFGo) 
- 5.15 
6 FW 
value SP-IMPORT("UCOLUHMI, "B#") 
- 206.20 
Text STR$(FW#, DECIMAL_CFGo) 
- 206.20 
7 FW2 
Value FW#/2 
- 103.10 
Text STR$(FW2#, DECIMAL_CFGo) 
- 103.10 
8 W2 
value SP_IMPORT("UBELEV1", "WT#") 
- 11.90 
Text STR$(W21,2) 
- 11.90 
9 W22 
value 3*W2# 
= 35.70 
Text STR$(W220,2) 
- 35.70 
10 c 
Value W2#/2 
- 5.95 
Text STR$(C#, 2) 
- 5.95 
11 L 
value SP-IMPORT("ANGELEVI", "Ti") 
- 10.00 
TeXt STR$(L#, 2) 
362 
= 10.00 
12 A 
Value SP-IMPORT("ANGELEVill, "AAII, ) 
- 90.00 
Text STR$(Aj, 2) 
- 90.00 
13 B 
Value SP-IMPORT("ANGELEV1", "BBI") 
- 90.00 
Text STR$(BI, 2) 
90.00 
14 BACK 
Value 50 
- 50.00 
Text STR$(BACK#, 2) 
= 50.00 
15 CROSS 
Value IF(2*BACKI<-120,120, (IF(2*BACK#>(120+W2#), 120+W2#, 2*BACK#))) 
120.00 
Text STR$(CROSS#, 2) 
- 120.00 
16 C2 
Value CROSS#/2 
- 60.00 
TeXt S77Z$(C2#, 2) 
- 60.00 
17 Rl 
ValUe SP_IHPORT(IIANGELEV1"#"Rl#") 
- 11.00 
Text STR$(Rl#, 2) 
- 11.00 
is R2 
Value SP_IMPORT(IIANGELEV11111OR2#11) 
- 4.80 
Text STR$(R2#, 2) 
- 4.80 
19 COL 
Value 1 
= 1.00 
Text STR$(COLI, 2) 
- 1.00 
20 DISTC 
value 50 
- 50.00 
Text STR$(DISTCI, 2) 
- 50.00 
21 DIS1 
Value IF(COL#<-1,0, DISTC#) 
- 0.00 
Text STR$(DIS1#, 2) 
- 0.00 
22 DIM 
value SP_IMPORT("BTCBGI', "DIAMI"), 
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- 20.00 
Text STR$(DlAl#, 0) 
= 20 
23 DIAll 
value (null) 
- (null) 
Text "M"+DIAI$ 
- M20 
24 GRADE1 
value (null) 
- (null) 
Text SP_IMPORTSTR$("BTCBG", "GRA4$R) 
25 MESS1 
value (null) 
- (null) 
Text "Supproting col.: "+DIAII$+" grade "+GRADE1$+" bolts,, 
Supproting col.: M20 grade 8.8 bolts 
26 COL2 
Value 1 
= 1.00 
Text STR$(COL2#, 2) 
- 1.00 
27 DISTC2 
value 50 
- 50.00 
Text STR$(DISTC2#, 2) 
- 50.00 
28 DIS2 
value IF(COL2#<-1,0, DISTC2#) 
- 0.00 
Text STR$(DIS2#, 2) 
- 0.00 
29 DIA2 
Value SP-IMPORT(IIBTCBB", "DIAM#") 
- 24.00 
Text STR$(DIA2#, 0) 
- 24 
30 DIA22 
Value (null) 
- (null) 
Text "M"+DIA2$ 
- M24 
31 GRADE2 
value (null) 
- (null) 
Text SP_IMPORTSTR$("BTCBB", "GRA4$11) 
- 868 
32 MESS2 
Value (null) 
- (null) 
Text "Supported beam: "+DIA22$+" grade "+GRADE2$+" bolts" 
Supported beam: M24 grade 8. a bolts 
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33 XX 
Value 1000 
- 1430.00 
Text STR$(XXI, DECIMAL-CFGO) 
- 1430.00 
34 yy 
Value 680 
= 740.00 
Text STR$(YYI, DECIMAL-CFGO) 
- 740.00 
35 SP-EXPORT$("BOLTELEV", "WEB#", Wl#) 
36 SP-EXPORT$("BOLTELEV", "LEGI", Li) 
37 SP_EXPORT$("BOLTELEV", "DIAI", DIA11) 
38 SP_CALC$("BOLTELEV") 
39 SP-RECT-ARRAY$("BOLTELEV", XX#, YY#+C2#, O, DISTCI, 1, COL#) 
40 SP-RECT-ARRAY$("BOLTELEV", XXI, YYI-(C2#+((COLI-1)*DISTCI)), O, DISTC#, l, CO 
LI) 
41 SP-EXPORT$("BOLTELEV", "WEB#", W2#+L#) 
42 SP-EXPORT$("BOLTELEV", "DIA#", DIA2#) 
43 SP-INSERT$("BOLTELEV", O, O, -90) 
44 SP_CALC$("BOLTELEV") 
45 SP_RECT-ARRAY$("BOLTELEV", XX#+BACK#, YY#-C#, DISTC21,0, COL2#, l) 
46 SP_CLEAR$("BOLTELEV") 
47 REACT 
Value SP_IMPORT("BTCBGII, "REACT#II) 
- 143.99 
Text "Shear reaction: "+STR$(REACT#, DECIMAL_CFGo)+" KNII 
- Shear reaction: 143.99 KN 
48 SINC 
value SP-IMPORT("BTCBGn , "CRIT#'I) 
= 84.70 
TeXt "Critical single shear capacity "+STR$(SINCI, DECIMAL_CFGo)+" KNI, 
- Critical single shear capacity 84.70 RN 
49 CHECK 
value SP_IMPORT("BTCBG" , "CHECK#II) 
- 36.00 
Text "Shearload/bolt o n supporting UC "+STR$(CHECK#, DECIRAL_CFGo)+" KN" 
- Shearload/bolt on supporting UC 36.00 KN 
so DBLC 
value SP_IMPORT(IIBTCBBII , "DCRIT#") 
- 190.99 
TeXt "Critical double shear capacity "+STR$(DBLC#, DECIMAL_CFGo)+" KNII 
- Critical double shear capacity 190.99 KN 
51 DCHECK 
Value SP_IMPORT("BTCBB" , "MRSOBj") 
- 99.78 
Text "Shearload/bolt on supported UB "+STR$(DCHECK#, DECIMAL_CPGo)+" KNII 
- Shearload/bolt on supported UB 99.78 KN 
401 SPECSHEET 
Villue (null) 
- (null) 
TeXt "BTCTOPV" 
- BTCTOPV 
402 MASTER 
VgLlue (null) 
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- (null) 
Text "BTCTOPV" 
- BTCTOFV 
403 OUTFILE 
value (null) 
- (null) Text "synthtmp" 
- synthtmp 
404 XINSERT 
value 1000 
- 1430.00 
Text (null) 
- (null) 
405 YINSERT 
value 680 
- 740.00 
Text (null) 
- (null) 
406 SCALE 
value 2.50 
- 2.50 
Text (null) 
- (null) 
407 ROTATE 
value 0.0 
- 0.00 
Text (null) 
- (null) 
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Design Session Formulae 
----------------------- 
Design Session Name = ANGSELE 
Assc>ciated Master Drawing Name - ANGSELE 
Date of creation Fri Sep 27 13: 52: 46 1991 
1 PRINT$(- 
2 ANG 
Value (null) 
(null) 
Text "ANGLE SEAT" 
- STABILITY CLEAT ON BEAN FLANGE 
3 PRINT$(ANG$) 
= STABILITY CLEAT ON BEAM FLANGE 
LEN 
value 150 
228.20 
TeXt STR$(LENI, DECIMAL_CFGo) 
= 228.20 
5L 
Value LEN#/2 
= 114.10 
TeXt STR$(L#, DECIMAL-CFGO) 
114.10 
6 
Value 90 
= 90.00 
TeXt STR$(A#, DECIMAL-CFGO) 
- 90.00 
7 T 
Value 10 
= 10.00 
Text STR$(T#, DECIMAL-CFG()) 
- 10.00 
401 SPECSHEET Text (null) 
value (null) (null) 
- (null) 
Text "ANGSELE" 405 YINSERT 
ANGSELE Value 0.0 
- 840.00 
402 MASTER Text (null) 
Value (null) (null) 
- (null) 
Text "ANGSELE" 406 SCALE 
ANGSELE Value 2.5 
- 2.50 
403 OUTFILE Text (null) 
value (null) (null) 
= (null) 
Text "synthtmp" 407 ROTATE 
synthtmp Value 0.0 
180.00 
404 XINSERT Text (null) 
Value 0.0 (null) 
1198.30 
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Design Session Formulae 
----------------------- 
Design session Name - BTCSIDV 
Associated Master Drawing Name = NONE 
Date of creation rri Sep 27 13: 50: 21 1991 
1 PRINT$(" 
2 
; 
RINT$("BEAM TO COLUMN SIDE VIEW") 
BEAM TO COLUMN SIDE VIEW 
3 XX 
Value 1000 
- 1312.40 
Text STR$(XX#, DECIMAL_CFG0) 
= 1312.40 
4 yy 
Value 750 
- 840.00 
Text STR$(YY#, DECIMkL_CFGo) 
= 840.00 
BSIZE 
value (null) 
- (null) 
Text "686x254xl7O" 
= 61OX229X113 
BGRADE 
Value (null) 
- (null) 
Text 114311 
- 43 
7 SP_EXPORTSTR$("LUBCROSS'l, "SIZE$",, BSIZE$) 
8 SP_EXPORTSTR$("LUBCROSS", "GRA$", BGRADE$) 
9 SP_INSERT-CALC_OUTPUT$("LUBCROSS"pXX#, Yy#, O) 
10 B 
Value Sp_IMPORT(I'LUBCROSS"t"B#") 
- 228.20 
Text STR$(B#, DECIMAL_CFG0) 
- 228.20 
11 B2 
value SP_IMPORT("LUBCROSS"#"B2#") 
- 108.50 
Text STR$(B2#, DECIMAL-CFGO) 
- 108.50 
12 BD 
value SP-IMPORT("LUBCROSS", "D#") 
- 607.30 
TeXt STR$(BD#, DECIVAL-CFGo) 
= 607.30 
13 BB 
value BJ/2 
w 114.10 
Text sTR$(BB#, DECIMAL_CFGo) 
= 114 . 10 
368 
14 BNOT 
value SP-IMPORT("LUBCROSS", NNOTCHJ") 
- 32.00 
Text STR$(BNOT#, DECIMAL_CFGo) 
= 32.00 
is CSIZE 
Value (null) 
,= 
(null) 
Text "305X305X283" 
- 152x152x23 
16 CGRADE 
value (null) 
- (null) 
Text "43" 
- 43 
17 CLEN 
Value 1100 
- 1087.00 
Text STR$(CLEN#p DECIHAL-CFGo) 
1087.00 
18 SP-EXPORTSTR$("UCoLUMN, 9, "SIZE$n, CSIZE$) 
19 SP-EXPORTSTR$("UCOLUMNttv"GRA$", CGRADE$) 
20 SP_EXPORT$("UCOLUMN", "LEN#", CLEN#) 
21 SP-CALC$("UCOLUMNII) 
22 CD 
value SP-IMPORT("UcoLumN", "D#I') 
152.40 
Text STR$(CD#, DECIMAL-CFGO) 
- 152.40 
23 CLOC 
Value (CDI/2)-BB# 
- -37.90 
Text STR$(CLOC#, DECIMAL-CFGO) 
- -37.90 
24 SP-INSERT$("UCOLUMNto, XX#+CLOC#, yy#, O) 
25 SP-QUTPUT$V'UcoLumN") 
26 A 
value 90 
- 90.00 
Text STR$(A#, DECIHALý-CFGO) 
- 90.00 
27 ST 
Value 10 
- 10.00 
Text STR$(ST#, DECIMAL-CFGO) 
- 10.00 
28 SP-EXPORT$("ANGSELE"#"LEN#", B#) 
29 SP-EXPORT$("ANGSELE", "A#", Aj) 
30 SP-EXPORT$("ANGSELE", "T#", ST#) 
31 SP-INSERT-CALC_OUTpUT$("ANGSELE"#XX#-BB#, YY#-BD#, O) 
33 STAB 
Value 3 
- 2.00 
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Text STR$(STABI, DECIMAL-CFGO) 
- 2.00 
34 WSSIZE 
Value (null) 
- (null) 
Text "9ox9oxlo" 
- (2) 9ox9oxiO L's 
35 WSGRA 
Value (null) 
- (null) 
Text 114311 
- Grade 43 steel 
36 WSL 
Value 100 
- 90.00 
Text STR$(WSLI, DECIHAL_CFG()) 
- 90.00 
37 WST 
Value 10 
= 10.00 
Text STR$(WSTJ, DECIMAL-CFGO) 
- 10.00 
38 WSAA 
Value 90 
- 90.00 
Text STR$(WSAA#, DECIMAL-CFGO) 
= 90.00 
39 SP-EXPORTSTR$("STABCL5"#"USIZE$", WSSIZE$) 
40 SP-EXPORTSTR$("STABCL5"#"GRADE$", WSGRA$) 
41 SP-EXPORT$("STABCL5", "L#", WSL#) 
42 SP-EXPORT$("STABCL5"f"T#", WST#) 
43 SP-EXPORT$("STABCLS"I"AA#", WSAA#) 
44 FSh 
Value 90 
- 90.00 
Text STR$(FSA#, DECIMAL-CFGO) 
- 90.00 
45 FST 
value 10 
- 10.00 
Text STR$(PST#, DECIMAL_CPGo) 
- 10.00 
46 FSANG 
Value (null) 
- (null) 
Text "STABILITY CLEAT ON BEAM FLANGE" 
- STABILITY CLEAT ON BEAM FLANGE 
47 SP-EXPORTSTRS("ANGSELE", "ANG$" #FSANG$) 
48 SP-EXPORT$("ANGSELE'l, "LEN#", B#) 
49 SP_EXPORT$("ANGSELE'l, "A#", FSA#) 
50 SP-EXPORT$("ANGSELE", "T#", FST#) 
51 IF(STABI-1 OR STAB# =3, SP-INSERT-CALC-OUTPUT$ ("STABCL5 11, XX#-B2 i, YY #- BNOT 
1, O), SP_INSERT_CALC_OUTPUT$("ANGSELE", XX#-BB#, YY#, 180)) 
52 IF(STAB#-3, SP-INSERT_CALC_OUTPUT$("ANGSELE", XX#-BB#, YY##180)#PRINT$('I 370 
53 SP-CLM$(NUCOLUHN") 
54 SP-CLEAR$("LUBCROSSN) 
55 SP-CLEAR$("STABCL5") 
56 SP-CLEAR$(OANGSELE") 
401 SPECSHEET 
Value (null) 
- (null) 
Text "BTCSIDV" 
- BTCSIDV 
402 MASTER 
Value (null) 
- (null) Text "NONE" 
- NONE 
403 OUTFILE 
Value (null) 
- (null) 
Text "Synthtmp" 
synthtmp 
404 XIMSERT 
value 0.0 
- 0.00 
Text (null) 
- (null) 
405 YINSERT 
Value 010 
- 0.00 
Text (null) 
- (null) 
406 SCALE 
Value 2.5 
- 2.50 
Text (null) 
- (null) 
407 ROTATE 
Value 0.0 
- 0.00 
Text (null) 
- (null) 
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Design Session Formulae 
----------------------- 
Design Session Name - STABCL5 
Associated Master Drawing Name - STABCL4 
Date of creation : Fri Sep 27 13: 52: 59 1991 
1 PRINT$(" ") 
2 
; 
RINT$("STABILITY CLEAT ON BEAM WEB") 
STABILITY CLEAT ON BEAM WEB 
3 NOTC 
Value SP-IMPORT("LUBCROSS", "NOTCH#") 
- 18.00 
Text STR$(NOTC#, DECIMAL-CFGo) 
- 18.00 
4 USIZE 
Value (null) 
- (null) 
Text "goxgoxlo" 
- (2) 90x90x10 Lts 
GRADE 
Value (null) 
- (null) 
Text 1143" 
- Grade 43 steel STABCL5 
6 L 402 MASTER 
Value 100 Value (null) 
- 90.00 w (null) 
Text STR$(LI, DECIMAL_CFGo) Text "STABCL411 
- 90.00 - STABCL4 
7 H 403 OUTFILE 
Value U/2 Value (null) 
- 45.00 - (null) 
Text STR$(H#, 'DECIHAL-CFGo) Text "synthtmp" 
- 45.00 - synthtup 
T 404 XINSERT 
Value 10 Value 0.0 
= 10.00 - 1165.70 
Text STR$(T#, DECIMAL_CFGo) Text (null) 
- 10.00 - (null) 
9 AA 405 YINSERT 
Value 90 Value 0.0 
- 90.00 - 582.00 
Text STR$(AA#, DECIMAL_CFGo) Text (null) 
- 90.00 - (null) 
10 DIST 406 SCALE 
Value SP_IMPORT("LUBCROSS", 11WTj11) Value 2.5 
- 6.30 - 2.50 
Text STR$(DIST#, DECIMAL_CFGo) Text (null) 
- 6.30 (null) 
401 SPECSHEET 407 ROTATE 
Value (null) Value 0.0 
- (null) 0.00 
Text 11STABCL511 Text 
7null) 
372 (null) 
Design Session Formulae 
----------------------- 
Design session Name - BTCBB 
Associated Master Drawing Name - BTBS 
Date of creation Fri Sep 27 13: 53: 13 1991 
1 PRINT$(" 
2 
; 
RINT$("BOLT GROUP ON SUPPORTED BEAM") 
BOLT GROUP ON SUPPORTED BEAM 
3 WEB 
Value SP_IMPORT("UBELEV1", "WTJ") 
- 11.90 
Text STR$(WEBI, 2) 
- 11.90 
4 GRAI 
Value (null) 
- (null) 
Text SP_IMPORTSTR$("UBELEV1", "GRA$") 
= 43 
5 NOTC 
value 34 
- 34.00 
Text STR$(NOTC1, DECIMAL_CFG0) 
34.00 
6 ANG 
Value SP_IMPORT(IIANGELEV11l, "AA#") 
- 90.00 
Text STR$(ANG#, 0) 
- 90 
7 GRA2 
value (null) 
= (null) 
Text SP_IMPORTSTR$("ANGELEV11l, "GRA$") 
- 43 
8 LEG 
value SP_IMPORT(IIANGELEV1", "Tt") 
- 10.00 
Text STR$(LEG#, 2) 
- 10.00 
9 ANGLEN 
Value SP_IMPORT("ANGELEVl", "L#") 
- 328.32 
Text STR$(ANGLENI, 2) 328.32 
10 COLNUMB 
Value IF(ANG#<-100,10(IF(ANG#>-200,3,2))) 
- 1.00 
Text STR$(COLNUMBI, 0) 
TDIA 
value COLNUMB1+3 
- 4.00 
Text "C"+STR$(TDIAI, 0) 373 
= C4 
12 RDIA 
Value VAL(TABLE_RC$("BSPACING. TBL", ANG$, TDIA$)) 
- 24.00 
Text "M"+STR$(RDIAI, 0) 
- M24 
13 PRINT$("Reconnended bolt size RDIA$) 
- Recommended bolt size : M24 
14 BOLTSIZ 
Value (null) 
- (null) 
Text PROMPTSTR$("What is the prop. bolt size 
- M24 
15 GRA4 
Value (null) 
(null) 
Text PROMPT_CHOICE$("Bolts grade ? N, 114.6,8.8") 
- 8.8 
16 GRA5 
Value (null) 
- (null) 
Text IF(GRA4$-"8.8", "50II, "43") 
- 50 
17 SHP 
value YESNO("Bolts threads in the shear plane ? (YIN) 11) 
- 0.00 
Text STR$(SHP#, DECIMAL_CFGo) 
- 0.00 
is COR 
Value YESNO("Exposed to corrosion ? (YIN) 
- 0.00 
Text STR$(COR#, DECIMAL_CFGO) 
- 0.00 
19 YSTRES1 
Value IF(VAL(GRA1$)-43,265,350) 
- 265.00 
Text STR$(YSTRES11, DECIMAL-CFGO) 
= 265.00 
20 YSTRES2 
Value IF(VAL(GRA2$)-43,265,350) 
- 265.00 
Text STR$(YSTRES2#, DECIMAL_CFGo) 
- 265.00 
21 ESPI1 
Value ll*WEBI*SQRT(275/YSTRESIJ) 
- 133.35 
Text STR$(ESP111, DECIMAL-CFGO) 
133.35 
22 ESP12 
value ll*LEG#*SQRT(275/YSTRES2#) 
- 112.06 
Text STR$(ESP12#, DECIMAL-CFGO) 
- 112.06 
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23 EDGMAX 
Value IF(CORI-O, IF(ESPI2#<-ESPIJI, ESPI2#, ESPIJJ), IF(LEG#<-WEBI, 40+4*LEGJ, 40+4 
*WEB#)) 
= 112.06 
Text STR$(EDGMAX#, DECIMAL_CFGo) 
- 112.06 
24 DIAM 
Value VAL(RIGHT$(BOLTSIZ$, 2)) 
= 24.00 
Text STR$(DIAM#, 2) 
- 24.00 
25 CLEARA 
value IF(DIAMI<-24,2,3) 
- 2.00 
Text STR$(CLEARAI, 2) 
- 2.00 
26 HOLE 
value DIAH#+CLEARA# 
- 26.00 
Text STR$(HOLEI, 2) 
- 26.00 
27 EDG2 
Value IF(1.4*HOLEI<-3D, 30j1.4*HOLEI) 
- 36.40 
TeXt STR$(EDG2#, 2) 
- 36.40 
28 EDGE 
Value PROHPTRD("What is the edge dist. of the bolt group ? ", EDG2#, EDGMAX#, EDG 
- 36.40 
Text STR$(EDGE#, 2) 
- 36.40 
29 SPAMAX 
Value IF(CORI-0, IF(LEGI<-WEB#, 14*LEG#, 14*WEB#), IF(LEG#<-WEBI, IF(16*LEG#<=200, 
16*LEGI, 200), IF(16*WEB#<-200,16*WEB#, 200))) 
- 140.00 
TeXt STR$(SPAMAX#, DECIMAL-CFGO) 
- 140.00 
30 SPACIN 
Value PROMPTRD ("Proposed spacing between bolt rows : ", 2.5*DIAM#, SPAMXI, 2.5*D 
IAM#) 
. 60.00 
Text STR$(SPACIN#, 2) 
60.00 
31 COLSPA 
Value VAL(TABLE$("BSPACING. TBL", ANG$, COLNUMB#)) 
- 50.00 
Text STR$(COLSPAI, 2) 
50.00 
32 BOLTSPA 
Value INT((ANGLEN#-EDGEI*2)/SPACIN#) 
- 4.00 
TeXt STR$(BOLTSPAI, 0) 
4 
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33 BOLTNUMB 
value INT(BOLTSPA#+l) 
5.00 
Text STR$(BOLTNUMBI, 0) 
w5 
34 KLL 
value SP_IMPORT("ANGELEV1", "KLLIII) 
- 547.20 
Text STR$(KLLI, DECIMAL-CFGO) 
- 547.20 
35 HSPAC 
Value VAL(TABLE$("BSPACING. TBL", ANG$, l)) 
50.00 
Text STR$(HSPACI, DECIMAL-CFGo) 
- 50.00 
37 PRINT$(" 
38 PRINT$("MAX NUMBER OF DOLT COLUMNS is "+COLNUKB$) 
MAX NUMBER OF BOLT COLUMNS IS 1 
39 PRINT$("MAX NUMBER OF BOLTS PER COLUMN IS "+BOLTNUMB$) 
- MAX NUMBER OF BOLTS PER COLUMN IS 5 
40 PRINT$(" 
w 
41 SP-EXPORT$("DSHEARCL", "EDGEI", EDGEI) 
42 SP_EXPORT$("DSHEARCL", "COLNUMB#", COLNUMB#) 
43 SP-EXPORT$("DSHEARCL", "SHP#", SHP#) 
44 SP_EXPORTSTR$("DSHEkRCL", "BOLTSIZ$", BOLTSIZ$) 
45 SP-EXPORT$("DSHEARCL", "BACK#", HSPACI) 
46 SP-EXPORT$("DSHEARCL"V"BOLTSPA#", SPACINO) 
47 SP-EXPORT$("DSHEARCLO, "COLSPAO", COLSPA#) 
48 SP_EXPORTSTR$("DSHEARCL", "GRA4$", GRA4$) 
49 SP_EXPORTSTR$("DSHEARCLIIOIIGRA5$", GRA5$) 
50 SP_CALC$("DSHEARCL") 
51 REACT 
Value SP-IMPORT(RDSHEARCL", "REACT#") 
- 143.99 
Text STR$(REACT#, DECIMAL-CFGO) 
- 143.99 
52 RNUMB 
Value SP-IMPORT(OIDSHEARCL"#HNUHI") 
- 1.00 
Text STR$(RNUMBI, 0) 
=1 
53 PJ"C 
Value INT((RNUHBI/COIXUMB#)+0.9) 
1.00 
Text STR$(RRNUMC#g 0) 
m1 
54 ITERNUM 
value 0 
- 4.00 
Text STR$(ITERNUM#, DECIMAL_CFGo) 
4.00 
55 ITERES 
Value SP-IMPORT("DSHEARCL", "RES41") 
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- 1.00 
Text STR$(ITERES#, DECIMAL-CFGO) 
= 1.00 
56 IF(ITERESI-1, PRINT$("HIN NUMBER OF BOLTS TO SATISFY DOUBLE SHEAR CAPACI 
TY IS "+RNUKB$), PRINT$( ....... LAST CHECK")) 
57 ALENREQ 
Value ((RRNUMCI-I)*SPACINI)+2*EDGEI 
- 72.80 
Text STR$(ALENREQI, DECIMAL-CFGO) 
- 72.80 
58 WARN 
Value IF(ALENREQI>ANGLEN# AND ALENREQ#<-KLL#, 1,2) 
- 2.00 
Text STR$(WARNI, DECIMAL-CFGO) 
- 2.00 
59 WARL 
Value IF(ALENREQ#>KLL#, 1,2) 
- 2.00 
Text STR$(WARL#, DECIHAL_CFGo) 
- 2.00 
60 SSCLS 
Value JF(WARNI=1 OR WARLI-1, CLSo, SOUND(0,0)) 
- 1.00 
Text STR$(SSCLS#, DECIMAL_CFG()) 
1.00 
61 SD 
Value IF(WARN#-1 OR WARL#-l, SOUND(300,10), SOUND(0,0)) 
w 1.00 
Text STR$(SD#, DECIHAL_CFGo) 
= 1.00 
62 SDD 
Value (null) 
= (null) 
Text IF(WARN$-"1.00" OR WARL$-"1.00", PRINT$("******************************* 
63 WARNN 
Value (null) 
- (null) 
TeXt IF(WARN$-"1.00", PRINT$("WARNING... MIN ANGLE LENGTH REQUIRED IS "+ALENR 
Eo$+" WHILE THE PROPOSED LENGTH IS "+ANGLEN$), " 
m 
64 WARNL 
Value (null) 
- (null), 
TeXt IF(WARL$-"l-00", PRIKT$("WARNING ... MAX ANGLE LENGTH IS "+KLL$+" WHILE TH 
E REQUIRED LENGTH IS "+ALENREQ$), PRINT$(" 
65 PRINT$(" 
66 SDDD 
Value (null) 
- (null) 377 
Text IF(WARN$-"1.00"OR WARL$-"1.00", PRINT$("******************************** 
#PRINT$(" 
67 WARNNN 
Value (null) 
- (null) 
Text IF(WARN$-"2.00" AND WARL$-112.00", PRINT$("ANGLE LENGTH O. K. UP TO "+BOLT 
NUMB$+" BOLTS PER COLUMN. "), " ") 
- ANGLE LENGTH O. K. UP TO 5 BOLTS PER COLUMN. 
68 PRINT$(" 
69 WARN1 
Value IF(WARNI-1, YESNO("TYPE Y TO RESTART CALCULATIONS, THE PROP ANGLE LENGTH 
HAS TO BE ADJUSTED... "), 2) 
- 2.00 
Text STR$(WARNif, DECIMAL-CFGo) 
2.00 
70 WARMESS 
Value IF(ALENREQ#>KLL#, YESNO("TYPE Y TO RESTART CALCULATIONS, THE PROP ANGLE 
SIZE HAS TO BE INCREASED... 11), 2) 
- 2.00 
Text STR$(WARMESSJ, DECIMAL_CFGo) 
- 2.00 
71 WARN2 
Value IF(WARN1#-0 OR WARKESSI-0, YESNO("TYPE Y TO RESTART CALCULATIONS DESI 
GN IS NOT SATISFACTORY 1"), 2) 
- 2.00 
Text STR$(WARN2#, DECIMAL_CFGo) 
w 2.00 
72 FINAL 
Value IF(WARN11<2 OR WARMESS1<2 OR WARN2#<2 PROMPTD(11 ........ PRESS CTRL-C FO 
R OPTIONS ...... o. ", 2), 2) 
- 2.00 
Text STR$(FINAL#, DECIMAL-CFGo) 
- 2.00 
73 DBOL 
Value IF(RNUHB#>BOLTNUHBJ#IF(RNUMBI>2*BOLTNUMBI, 3,2), l) 
- 1.00 
Text STR$(DBOL#, DECIMAL_CPGo) 
- 1.00 
74 BOLCOL 
Value PROMPTRD("How many columns of bolts ? ", DBOL#, COLNUMB#, DBOLI) 
- 1.00 
Text STR$(BOLCOL#, 2) 
w 1.00 
75 SP-EXPORT$("BTCTOPV"#"COL2#"#BOLCOLI) 
76 DBOLTNU 
Value INT(RNIYMB#/BOLCOLJ+. 5) 
1.00 
TeXt STR$(DBOLTNU#, DECIMAL-CFGO) 
- 1.00 
77 DBOLTNUM 
Value IF(DBOLTNU#<-1,2, DBOLTKU#) 
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- 2.00 
Text STR$(DBOLTNUM#, DECIMAL_CFGO) 
- 2.00 
78 BOLTNUM 
Value PROMPTRD("How many I bolts per column 7", DBOLTNUM#, BOLTNUMB#, DBOLTHUM#) 
- 2.00 
Text STR$(BOLTNUMI, 2) 
- 2.00 
79 TEST1 
Value IF((2*EDGEI+((BOLTMIMI-1)*SPACINI))<ANGLENI, (-(2*EDGEI+((BOLTNUM#-l)*SP 
ACINI))+ANGLENI)/2, O) 
- 97.76 
Text STR$(TEST1#, 2) 
- 97.76 
so EDGD1 
Value EDGEI+TESTI# 
= 134.16 
Text STR$(EDGD11, DECIHAL_CFGo) 
= 134.16 
81 EDGD2 
Value IF(EDGD1#>EDGMAX#, EDGMAX#, EDGD1#) 
- 112.06 
Text STR$(EDGD2#, DECIHAL-CFGo) 
= 112.06 
82 REH 
Value 2*(EDGDII-EDGD21)/(BOLTNUMI-1) 
- 44.21 
TeXt STR$(REMI, DECIMAL_CFGo) 
- 44.21 
83 SPACING 
Value SPACINJ+REMO 
- 104.21 
Text STR$(SPACING#, 2) 
- 104.21 
84 FSPACHK 
Value IF(SPACINGI>SPAMAXJ, SOUND(300,10), O) 
- 0.00 
Text STR$(FSPACHK#, DECIMAL-CFGO) 
- 0.00 
85 FSPWARN 
value IF(SPACINGI>SPAMAX#, CLSo, O) 
- 0.00 
Text STR$(FSPWARN#, DECIMAL-CPG()) 
- 0.00 
86 rSPWARN1 
Value IF(SPACING#>SPAMAX#, YESNO("WARNING ...... MAX SPACING BETWEEN BOLTS HAS B 
EEN EXCEEDED, ADD AT LEAST ONE MORE BOLT I ...... PRESS CTRL-C FOR OPTIONS OR RET TO CONTINUE ...... ")to) 0.00 
TeXt STR$(FSPWARN'ý1, DECIHAL-CFGo) 
- 0.00 
87 SP-EXPORT$("DBITER1w, "EDGE(n, EDGD2#) 
88 SP-EXPORT$("DBITERl", "BOLTSPA#", SPACING#) 
89 SP-EXPORT$("DBITERl"v"COIYUKB#", BOLCOL#) 
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90 SP-EXPORT$("DBITERl", "ROWNUMBI", BOLTMIMI) 
91 SP-EXPORT$("DBITERl", "TNUM#", BOLCOLI*BOLTNUM#) 
92 SP-CALC$("DBITERl") 
93 MRSOB 
Value SP-IMPORT("DBITERl", "MRSOB#") 
- 99.78 
Text STR$(MRSOB#, DECIMAL_CFG(')) 
- 99.78 
94 DCRIT 
value SP_IMPORT("DBITER1", "CRIT#") 
- 190.99 
Text STR$(DCRITI, DECIMAL_CFGo) 
- 190.99 
95 LSTCHK 
Value IF(MRSOB#<-DCRITI, 1, YESNO( ....... LAST CHECK 'FAILED ... CONTINUE (YIN)" 
- 1.00 
Text STR$(LSTCHK#, DECIMAL_CFGo) 
1.00 
96 LSTMESS 
Value IF(LSTCHK#-O, YESNO( ....... PRESS CTRL-C FOR OPTIOMS"), l) 
1.00 
Text STR$(LSTMESS#, DECIMAL_CFGo) 
1.00 
97 EDGD 
Value EDGD2 
- 112.06 
Text STR$(EDGDj, DECIMAL_CFGo) 
112.06 
98 HSP 
Value 0 
0.00 
Text STR$(HSPI, 2) 
0.00 
99 VSP 
Value 0 
0.00 
Text STR$(VSP#, 2) 
0.00 
loo VSPAC 
Value (EDGDI+((BOLTNUMI-1)*SPACING#))*(-l) 
-216.26 
Text STR$(VSPACJ, 2) 
216.26 
101 H 
Value ANGLEN#/2 
- 164.16 
Text STR$(H#, 2) 
164.16 
102 TOT 
value ANGLEN#-2*EDGD# 
- 104.21 
TOxt STR$(TOT#, 2) 
104.21 
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103 FINSPAC 
Value BOLTNUM#-1 
- 1.00 
Text STR$(FINSPACI, 0) 
=1 
104 HESS 
Value (null) 
- (null) 
Text FINSPAC$+" @ "+SPACING$ 
I@ 104.21 
105 XI 
Value 480 
- 650.00 
Text STR$(XI#, 2) 
- 650.00 
106 Yi 
Value 840 
- 806.00 
Text STR$(YI#, 2) 
- 806.00 
107 SP_EXPORT$("BOLTSEC"# "DIA#", DIAM#) 
108 SP-CALC$(nBOLTSEC") 
109 SP_RECT-ARRAY$("BOLTS EC", HSPI+HSPACI+Xj#, VSPAC#+VSP#+YI#, COLSPA#, SPACIN 
GJ, BOLCOL#, BOLTNUM#) 
110 SP_. ýCLEAR$("BOLTSEC") 
112 SP_EXPORT$("CLEATCHK" #"HOLEI", HOLE#) 
113 SP_EXPORT$("CLEATCHK" P"ANGLEN#", ANGLEN#) 
114 SP-EXPORT$("CLEATCHK" #"ROWNUM#I', BOLTNUM#) 
401 SPECSHEET 
Value (null) 
- (null) 
Text IIBTCBB" 
- BTCBB 
402 MASTER 
Value (null) 
- (null) 
Text "BTBS" 
- BTBS 
403 OUTFILE 
Value (null) 
- (null) 
Text "synthtiap" 
- synthtmp 406 SCALE 
Value 2.50 
404 XINSERT - 2.50 
Value 0 Text (null) 
- 740.00 (null) 
Text (null) 
(null) 407 ROTATE 
Value 0.0 
405 YINSERT - 0.00 
Value 0 Text (null) 
- 806.00 (null) 
Text (null) 
(null) 
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Design Session Formulae 
----------------------- 
Design Session Name - BTCBG 
Associated Master Drawing Name - BTBSEL 
Date of creation Fri Sep 27 13: 53%34 1991 
1 PRINT$(" 
2 
; 
RINT$("BOLT GROUP ON SUPPORTING COLUMN") 
SOLT GROUP ON SUPPORTING COLUMN 
3 FLANGE 
Value SP_IMPORT("UCOLUMN", "T#") 
- 17.30 
Text STR$(FLANGE#, 2) 
- 17.30 
4 GRAI 
Value (null) 
- (null) 
Text SP_IMPORTSTR$("UCOLUMN", "GRA$") 
- 43 
5 ANG 
Value SP_IMPORT("ANGELEV1", "BB#") 
- 90.00 
TeXt STR$(ANGI, 0) 
= 90 
6 GRA2 
Value (null) 
- (null) 
TeXt SP_IMPORTSTR$("ANGELEV111, PIIGRA$") - 43 
7 LEG 
Value SP-IMPORT("ANGELEV1", "Ti") 
- 10.00 
Text STR$(LEG#, 2) 
- 10.00 
8 ANGLEN 
Value SP_IMPORT("ANGELEV1", "LI") 
- 328.32 
Text STR$(ANGLENI, 2) 
- 328.32 
9 COLNUNB 
ValUe IF(ANG#<-100,1, (IF(ANG#>-200,3,2») 
1.00 
Text STR$(COLNUKBI, 0) 
m1 
10 TDIA 
value COLNUMBJ+3 
- 4.00 
TeXt "C"+STR$(TDIAI, 0) 
- C4 
11 RDIA 
Value VAL(TABLE_RC$("BSPACING. TBL", ANG$, TDIA$)) 
- 24.00 
TeXt "M"+STR$(RDIA#, 0) 
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- M24 
12 PRINT$("Recommended bolt size RDIA$) 
- Recommended bolt size : M24 
13 BOLTSIZ 
value (null) 
- (null) 
TeXt PROMPTSTR$("What is the prop. bolt size 
- M20 
14 GRA4 
Value (null) 
(null) 
Text PROMPT-CHOICE$("Bolts grade ? ", "4.6,8.8") 
- 8.8 
15 GRA5 
Value (null) 
- (null) 
Text IF(GRA4$-"8.8'1, "50I'#"43") 
- 50 
16 SHP 
Value YESNO(I'Bolts threads in the shear plane ? (Y/N) 
- 0.00 
Text STR$(SHPI, DECIMAL_CFGo) 
0.00 
17 COR 
Value YESNO("Exposed to corrosion ? (Y/N) 
- 0.00 
Text STR$(COR#, DECIMAL_CFGO) 
- 0.00 
is YSTRES1 
Value IF(VAL(GRA1$)-43,250,350) 
- 250.00 
Text STR$(YSTRES1#, DECIMAL_CFGo) 
- 250.00 
19 YSTRES2 
value IF(VAL(GRA2$)-43,250,350) 
w 250.00 
Text STR$(YSTRES2#, DECIMAL_CFGo) 
= 250.00 
20 ESPI1 
Value ll*FLhNGEO*SQRT(275/YSTRESIO) 
199.59 
TeXt STR$(ESPI11, DECIMAL-CFGO) 
199.59 
21 ESP12 
Value ll*LEG#*SQRT(275/YSTRES2#) 
- 115.37 
Text STR$(ESP121, DECIMAL_CFGo) 
- 115.37 
22 EDGMAX 
Value IF(CORI-0, IF(ESP12#<-ESP11#, ESPI2#, ESPII#), IF(LEGJ<-FLANGE#, 40+4*LEG#, 4 
0+4*FLANGE#)) 
- 115.37 
Text STR$(EDGMAXI, DECIMAL-CFGO) 
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= 115.37 
23 DIAM 
Value VAL(RIGHT$(BOLTSIZ$, 2)) 
. 20.00 
Text STR$(DIAH#, 2) 
= 20.00 
24 CLEARA 
Value IF(DIAMI<=24,2,3) 
- 2.00 
Text STR$(CLEARA#, 2) 
- 2. OD 
25 HOLE 
Value DIAMI+CLEARA# 
- 22.00 
Text STR$(HOLE#, 2) 
= 22.00 
26 EDG2 
Value IF(l. 4*HOLE#<-30,30,1.4*HOLE#) 
- 30.80 
TeXt STR$(EDG2#, 2) 
= 30.80 
27 EDGE 
Value PROMPTRD("What is the edge dist. of the bolt group ? ", EDG2#, EDGMAX#, EDG 
2#) 
30.80 
Text STR$(EDGE#, 2) 
= 30.80 
28 SPAMAX 
Value IF(COR#-O, IF(LEG#<=FLANGE#, 14*LEG#, 14*FLANGE#), IP(LEG#<-FLANGE# ir(16*L 
EG#<=200,16*LEG#, 200), IF(16*FLANGE#<-200,16*FLANGE#, 200))) 
140.00 
Text STR$(SPAMAX#, DECIHAL-crGo) 
w 140.00 
29 SPACIN 
Value PROMPTRD ("Proposed spacing between bolt rows : 11,2.5*DIAM#, SPAMAX#, 2.5*D 
JAM#) 
. 50.00 
Text STR$(SPACINI, 2) 
- 50.00 
30 VERTSPA 
value VAL(TABLE$("BSPACING. TBL", ANG$, COLNUMB#)) 
50.00 
Text STR$(VERTSPA#, 2) 
- 50.00 
31 BOLTSPA 
value INT((ANGLEN#-EDGE#*2)/SPACIN#) 
- 5.00 
Text STR$(BOLTSPA#, 0) 
w5 
32 BOLTKUMB 
Value IKT(BOLTSPAI+l) 
= 6.00 
Text STR$(BOLTNUMB#, 0) 
6 384 
33 KLL 
Value SP_IMPORT("ANGELEVl1*"KLL#I') 
- 547.20 
Text STR$(KLLI, DECIMAL_CFGo) 
- 547.20 
34 PRINT$(" 
35 
; 
RINT$("MAX NUMBER OF BOLT COLUMNS PER ANGLE IS "+COLNUNB$) 
= MAX NLI74BER OF BOLT COLUMNS PER ANGLE IS 1 
36 PRINT$("MAX NUMBER OF BOLTS PER COLUMN IS "+BOLTNUMB$) 
- MAX NUMBER OF BOLTS PER COLUMN IS 6 
38 SP_EXPORT$("SSHEARCL", "EDGE#", EDGEI) 
39 SP_EXPORT$("SSHEARCLO, "COLNUMBI", COLNUMB#) 
40 SP_EXPORT$("SSHEARCL", "SHP#", SHP#) 
41 SP-EXPORTSTR$(NSSHEARCL", "BOLTSIZ$", BOLTSIZ$) 
42 SP-EXPORTSTR$("SSHEARCL", "GRA4$", GRA4$) 
43 SP-CALC$("SSHEARCL") 
44 REACT 
Value SP_IMPORT("SSHEARCL", "REACT#") 
- 143.99 
Text STR$(REACTO, DECIMAL-CFGO) 
- 143.99 
45 RNUMB 
Value SP_IMPORT(IISSHEARCL", "NUMJ") 
- 3.00 
Text STR$(RNUMB#, 0) 
-3 
46 RRNUMB 
Value INT((RNUMBI/2)+0.5) 
- 2.00 
Text STR$(RRNUMB#, 0) 
-2 
47 RRNUMC 
Value INT((RRNUMB#/COLNUMB#)+0.9) 
- 2.00 
Text STR$(RRNUMC#, 0) 
-2 
48 PRINT$(" 
w 
49 PRINT$(11MIN NUMBER OF BOLTS TO SATISFY SINGLE SHEAR CAPACITY PER ANGLE 
Is "+RRMB$) 
- NIN NUMBER OF BOLTS TO SATISFY SINGLE SHEAR CAPACITY PER ANGLE IS 2 
50 OVBEEP 
Value IF(COLNUMB#*BOLTNUKB#>2*RRNUMB#, SOUND(300,10)to) 
- 1.00 
Text STR$(OVBEEP#, DECIMAL-CFG()) 
- 1.00 
51 OVERSIE 
Value IF(COLNUMBI*)BOLTNUHB#>2*RRNUMB#, YESNO("WARNING... ANGLE IS OVERSIZED'.... 
PRESS RETURN TO CONT. OR CTRL-C FOR OPTIONS.. "), l) 
- 0.00 
Text STR$(OVERSIZ#, DECIMAL-CFGo) 
- 0.00 
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52 ALENREQ 
Value ((RRNU14C#-l)*SPACIN#)+2*EDGE# 
- 111.60 
Text STR$(ALENREQ#, DECIMAL-CFGO) 
= 111.60 
53 WARN 
Value IF(ALENREQI>ANGLENI AND ALENREQI<=KLL#, 1,2) 
- 2.00 
Text STR$(WARN#, DECIMAL-CFGO) 
- 2.00 
54 WARL 
Value IF(ALENREQ#>KLL#, 1,2) 
- 2.00 
Text STR$(WARL#, DECIMAL_CFGo) 
- 2.00 
55 SSCLS 
Value IF(WARN#=l OR WARL#=l, CLSo, SOUND(0,0)) 
- 1.00 
Text STR$(SSCLS#, DECIMAL-CFGo) 
- 1.00 
56 SD 
Value IF(WARN#=1 OR WARL#=l, SOUND(300,10), SOUND(0,0)) 
- 1.00 
Text STR$(SD#, DECIMAL-CFGo) 
= 1.00 
57 SDD 
Value (null) 
- (null) 
Text IF(WARN$-111.0011 OR WARL$-"I. 0011, PRINT$(" 
58 WARNN 
ValuG (null) 
= (null) 
TeXt IF(WARN$-"1-00"rPRINT$("WARKING... MIN ANGLE LENGTH REQUIRED IS "+ALENR 
Eo$+" WHILE THE PROPOSED LENGTH IS "+ANGLEN$)O" 
59 WARNL 
Value (null) 
- (null) 
Text IF(WARL$-"1.00", PRINT$("WARNING ... MAX ANGLE LENGTH IS "+KLL$+" WHILE TH 
E REQUIRED LENGTH IS "+ALENREQ$), PRINT$(" 
60 PRINT$(" 
61 SDDD 
Value (null) 
- (null) 
Text IF (WARN$=" 1.00"OR WARL$-"I. 00", PRINT$ 
62 WARNNN 
Value (null) 
- (null) 386 
Text IF(WARN$="2.00" AND WARL$-"2.00", PRINT$V'ANGLE LENGTH O. X. UP TO "+BOLT 
NUMB$+" BOLTS PER COLUMN. "), " ") 
- ANGLE LENGTH O. K. UP TO 6 BOLTS PER COLUMN. 
63 PRINT$(" 11) 
64 WARM 
Value IF(ALENREQ1>ANGLENJ AND ALENREQ#<=KLL##YESNO("TYPE Y To RESTART CALCULA 
TIONSp THE PROP ANGLE LENGTH HAS TO BE ADJUSTED... "), 2) 
- 2.00 
Text STR$(WARM11, DECIMAL-CFGo) 
- 2.00 
65 WARKESS 
value IF(ALENREQI>KLL#tYESNO(RTYPE Y TO RESTART CALCULATIONS, THE PROP ANGLE 
SIZE HAS TO BE INCREASED. "), 2) 
- 2.00 
Text STR$(WARKESSI, DECIMAL-CFGO) 
- 2.00 
66 WARN2 
Value IF(WARN11-0 OR WAR14ESSI-0, YESNO("TYPE Y TO RESTART CALCULATIONS DEsI 
GN IS NOT SATISFACTORY 1"), 2) 
- 2.00 
Text STR$(WARN2#, DECIMAL_CFGo) 
- 2.00 
67 FINAL 
value IF(WARNI#<2 OR WARMESS#<2 OR WARN2#<2 PROMPTD(l, ........ PRESS CTRL-C FO n R OPTIONS ........ . 2), 2) 2.00 
Text STR$(FINAL#, DECIMAL_CFGo) 
- 2.00 
68 DBOL 
value IF(RRHUMBI>BOLTNUMB#, IF(RRKUMB#>2*BOLTNUMB#, 3,2), l) 
- 1.00 
Text STR$(DBOLI, DECIMAL_CFGo) 
- 1.00 
69 
. 
BOLCOL 
Value PROMPTRD("How many columns of bolts per angle ? ", DBOL#pCOLNUHBI, DBOL#) 1.00 
Text STR$(BOLCOL#, 2) 
1.00 
70 SP-EXPORT$("BTCTOPV", "COLI", BOLCOL#) 
71 DBOLTNU 
value INT(RRNUNBI/BOLCOL#+. S) 
- 2.00 
Text STR$(DBOLTNUI, DECIMAL-CFGO) 
- 2.00 
72 DBOLTKUH., 
Value IF(DBOLTNUI<-1,2, DBOLTNUI) 
- 2.00 
Text STR$(DBOLTNU! 4#, DECIMAIA_CFGo) 
- 2.00 
73 BOLTHUH 
value PROHPTRD("How many bolts per column ? ", DBOLTNUM#, BOLTNUKB#, DBOLTNtTm#) 2.00 
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Text STR$(BOLTNUH#, 2) 
- 2.00 
74 TESTI 
Value IF((2*EDGEI+((BOLTNUH#-l)*SPACINI))<ANGLEN#, (-(2*EDGE#+((BOLTNuH#-l)*SP 
ACIN#))+ANGLEN#)/2, O) 
= 108.36 
Text STR$(TEST11,2) 
- 108. W 
75 EDGD1 
value EDGE#+TEST1# 
- 139.16 
TeXt STR$(EDGD1#, DECIMAL-CFGO) 
- 139.16 
76 EDGD2 
ValUe IF(EDGD1#>EDGMAX#, EDGMAX#, EDGD1#) 
= 115.37 
Text STR$(EDGD2#, DECIMAL-CFGO) 
= 115.37 
77 REM 
ValUe 2*(EDGD1#-EDGD2#)/(BOLTNUM#-l) 
= 47.58 
TeXt STR$(REM#, DECIMAL_CFGo) 
- 47.58 
78 SPACING 
Value SPACIN#+REMI 
- 97.58 
Text STR$(SPACING#, 2) 
= 97.58 
79 FSPACHK 
Value jr(SPACING#>SPAMAX#, SOUND(300,10), O) 
- 0.00 
Text STR$(FSPACHK#, DECIMAL_CFGo) 
= 0.00 
so FSPWARN 
Value IF(SPACING#>SPAHAX#, CLSo, O) 
- 0.00 
Text STR$(FSPWARN#, DECIMAL_CFGo) 
- 0.00 
81 FSPWARN1 
value IF(SPACING#>SPAMAXI, YESNO("WARNING ...... MAX SPACING BETWEEN BOLTS HAS B 
EEN EXCEEDED, ADD AT LEAST ONE NORE BOLT I ...... PRESS CTRL-C FOR OPTIONS OR RET 
URN TO CONTINUE ....... )'o) 
- 0.00 
Text STR$(FSPWARN1#, DECINAL-CFGO) 
= 0.00 
S2 ETD 
ValU8 IF(EDGD21/(2*DIAMI)<-l; EDGD2#/(2*DIAMI), l) 
= 1.00 
Text STR$(ETD#l DECIMAL_CFGo) 
1.00 
83 EFF 
Value (2*BOLCOLO*BOLTNUM#)-(2*BOLCOL#)+(2*BOLCOL#*ETD#) 
4.00 
Text STR$(EFF#, DECIMAL_CFGo) 388 
- 4.00 
84 CHECK 
Value REACT#/EFF# 
- 36.00 
Text STR$(CHECK#, DECIMAL-CFGO) 
- 36.00 
85 CRIT 
Value SP_IMPORT("SSHEARCL", 'ICRIT#") 
- 84.70 
Text STR$(CRITI, DECIMAL_cFGo) 
84.70 
86 EDGD 
value EDGD2 - - 115.37 
Text STR$(EDGDI, DECIMAI, -CFGo) - 115.37 
87 HSP 
value 0 
- 0.00 
Text STR$(HSP#, 2) 
- 0.00 
88 VSP 
value 0 
- 0.00 
Text STR$(VSP#, 2) 
0.00 
89 VSPAC 
value (EDGD#+((BOLTNUM#-J)*SPACING#))*(-l) 
212.95 
Text STR$(VSPAC#, 2) 
212.95 
90 H 
Value ANGLENI/2 
- 164.16 
Text STR$(H#, 2) 
- 164.16 
91 TOT 
Value ANGLENJ-2*EDGD# 
- 97.58 
Text STR$(TOTI, 2) 
- 97.58 
92 FINSPAC 
Value BOLTNUM#-l 
- 1.00 
Text STR$(FINSPAC#, 0) 
=1 
93 MESS 
Value (null) 
- (null) 
Text FINSPAC$+" @ "+SPACING$ 
-1@ 97.58 
94 SP-EXPORT$("BOLTELEV", "WEBjn #FLANGE#) 95 SP-EXPORT$(ffBOLTELEV", "LEGf" LPG#) 189 
96 SP_EXPORT$("BOLTELEVI't 'IDIA#", DIAM#) 
97 SP-CALC$("BOLTELEV") 
98 XI 
Value 480 
- 650.00 
Text STR$(XI#, 2) 
- 650.00 
99 Yi 
value 840 
- 806.00 
Text STR$(YI#, 2) 
806.00 
100 SP_RF. CT_, kRRAY$("BOLTELEV", HSP#+XI#, VSPAC#+VSP#+Yl#, VERTSPA#, SPACING#, l, BOLTNUM#) 
101 SP_CLEAR$("BOLTELEV") 
102 SP-EXPORT$("CLEATCHK", V OHOLE#", HOLEI) 103 SP-EXPORT$("CLEATCHK", "ANGLEN#", ANGLEN#) 
104 SP-EXPORT$("CLEATCHK", "ROWNUM#", BOLTNUM#) 
401 SPECSHEET 
Value (null) 
- (null) 
Text "BTCBG" 
- BTCBG 
402 MASTER 
Value (null) 
- (null) 
Text "BTBSEL'I 
- BTBSEL 
403 OUTFILE 
Value (null) 
- (null) 
Text "synthtmp" 
- synthtmp 
404 XINSERT 
Value 0 
- 650.00 
Text (null) 
- (null) 
405 YINSERT 
value 0 
- 806.00 
Text (null) 
(null) 
406 SCALE 
value 2.50 
- 2.50 
Text (null) 
- (null) 
407 ROTATE 
Value 0.0 
- 0.00 
Text (null) 
- (null) 
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Design Session Formulae 
----------------------- 
Design Session Name - DBITER1 
Associated Master Drawing Name - NONE 
Date of creation : Fri Sep 27 13: 53: 53 1991 
PRINT$(" 
2 PRINT$( .................... ITERATING") 
= .. * .... .... ITERATING 
4 DIA 
Value SP_IMPORT("DSHEARCL", "DIAI") 
- 24.00 
Text STR$(DIA#, 2) 
- 24.00 
5 EDGE 
Value SP-IMPORT("DSHEARCL"#"EDDL#I') 
- 112.06 
Text STR$(EDGE#, DECIMAL_CFGo) 
= 112.06 
6 COLNUMB 
value SP_I"ORT ("DSHWCL", "COIJMTMB") 
= 1.00 
TeXt STR$(COLNUMB#, 0) 
=1 
7 REACT 
value SP-IMPORT("DSHEARCL"I"REACT#") 
= 143.99 
Text STR$(REACTI, 2)+" KN" 
= 143.99 KN 
8 BACK 
Value SP_IHPORT(OIDSHEARCL", "BACK#") 
- 50.00 
TeXt STR$(BACK#, DECIMAL_CFGo) 
- 50.00 
9 TNUM 
Value PROMPT("TOT NUMB OF BOLTS 
- 2.00 
Text STR$(TNUM#, DECIMAL-CFGo) 
- 2.00 
10 ROWNUMB 
value INT(TNUM#/COLNUMB#+. 5) 
2.00 
Text STR$(ROWNUMB#, DECIMAL-CFGO) 
w 2.00 
11 COLSPA 
Value SP_IMPORT("DSHEARCL", "COLSPA#") 
- 50.00 
TeXt STR$(COLSPA#j DECIMAL-CFGO) 
- 50.00 
12 BOLTSPA 
Value SP-IMPORT("DSHEARCL", "BOLTSPA#") 
104.21 
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Text STR$(BOLTSPAI, DECIMAL_CFGo) 
- 104.21 
13 TKUMX 
Value INT((ROWNUMBI-1)/2) 
- 0.00 
Text STR$(TNUMX#, DECIMAL_CFGo) 
- 0.00 
14 TNUMY 
Value INT((COLNUMBI-1)/2) 
- 0.00 
TeXt STR$(TNUKYI, DECIMAL-CFGO) 
- 0.00 
is XSLAK 
value ((ROWNUMB#-l)/2-TNUHXI)*BOLTSPA# 
w 52.10 
Text STR$(XSLAK#, DECIMAL_CFGo) 
- 52.10 
16 YSLAK 
Value ((coLNUMB#-l)/2-TNUMY)*COLSPA# 
- 0.00 
TeXt STR$(YSLAK#, DECIMAL_CFGo) 
- 0.00 
17 XSUH 
Value ROWNUMB#*ASUM(YSLAK#, COLSPA#, TNUKY#) 
- 0.00 
TeXt STR$(XSUM#, DECIHAL_CFGo) 
- 0.00 
is YSUH 
value coLNUMB#*ASUM(XSLAK#, BOLTSPA#, TNIM#) 
- 0.00 
Text STR$(YSUM#, DECIMAIý-CFGO) 
- 0.00 
19 TOTSUM 
Value 2*(ROWNUMB#*SQR(YSLAK#)+COLNLYMB#*SQR(XSLAK#)+XSUM#+YSUH#) 
m 5429.60 
Text STR$(TOTSUMI, DECIMAL_CFGo)+" sq. mm" 
- 5429.60 sq. mm 
20 MOMENT 
value ((COLNXYMB#-I)*COLSPA#/2+BACK#)*REACT# 
- 7199.50 
Text STR$(MOMENT#, DECIMAL_CFGo) 
= 7199.50 
21 MRSOB 
value SORT(SOR((REACT#/TNUM#)+(MOMENT#*((COLNUMB#-I)*COLSPA#/2)/TOTSUH#))+SQR 
(HOMENT#*((ROWNUMB#-l)*BOLTSPAI/2)/TOTSUM#)) 
99.78 
Text "MAX SHEAR FORCE ON BOLT "+STR$(MRSOB#, DECIMAL-CFGo)+" XNII 
MAX SHEAR FORCE ON BOLT 99.78 KN 
22 EDDL 
Value EDGEI*MRSOB#/(REACTI/TNUM#)+(MOMENTI*((COLNUHB#-l)*COLSPA#/2)/TOTSUH#) 
155.31 
Text STR$(EDDL#, DECIMAL_CFGo) 
155.31 
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23 ETD2 ' 
Value IF(EDDL#/(2*DIAI)<-l, EDDL#/(2*DIA#), I) 
- 1.00 
Text STR$(ETD2#, DECIMAL-CFGO) 
1.00 
24 DSHEAR 
Value SP_IMPORT(ODSHEARCL", "DSHEAR#") 
- 339.00 
Text STR$(DSHEAR#, DECIMAL-CFGO) 
- 339.00 
25 ABE 
Value SP-IMPORT("DSHEARCL"#"ABE#") 
- 132.00 
Text STR$(. kBEI, DECIMAL_CFGo) 
- 132.00 
26 WBE 
Value SP_IMPORT('IDSHEARCL"#"WBE#") 
= 190.99 
Text STR$(WBE#, DECIMAL-CFGo) 
- 190.99 
27 ABEAR1 
value ETD2#*ABE#*2 
- 264.00 
Text STR$(ABEAR1#, DECIMAL_CFGo) 
- 264.00 
28 WBEAR1 
Value ETD2#*WBE# 
- 190.99 
Text STR$(WBEAR1#, DECIMAL_CFGo) 
- 190.99 
29 CRIT1 
Value IF(DSHEARI<=, kBEARJ#s', DSHEAR#, ABEAR11) 
- 264.00 
Text STR$(CRIT11, DECIMAL_CFGo) 
- 264.00 
30 CRIT 
Value IF(CRIT11<-WBEAR11, CRIT1#, WBEARIJ) 
- 190.99 
Text STR$(CRITI, DECIMAL_CFGo) 
190.99 
31 RESULTI 
value IF(MRSOB>CRIT#, 0,1) 
- 1.00 
Text STR$(RESULTI#, DECIMAL_CFGo) 
- 1.00 
401 SPECSHEET 
Value (null) 
- (null) 
Text "DBITER111 
- DBITERI 
402 MASTER 
value (null) 
- (null) 
Text IINONEII 393 
403 
Value 
Text 
404 
Value 
Text 
405 
Value 
Text 
406 
Value 
Text 
407 
Value 
Text 
- NONE 
OUTFILE 
(null) 
- (null) 
nsynthtmp" 
- synthtmp 
XINSERT 
0.0 
0.00 
null) 
(null) 
YINSERT 
0.0 
7 0.00 
null)* 
(null) 
SCALE 
2.50 
2.50 7null) 
(null) 
ROTATE 
0.0 
0.00 7null) 
(null) 
Design Session Formulae 
----------------------- 
Design Session Name - SECTCHK2 
Associated Master Drawing Name - NONE 
Date of creation Fri Sep 27 13: 54: 16 1991 
1 PRINT$(" 
W 
2 PRINT$("SUPPORTED BEAM CHECK FOR LOCAL SHEAR CAPACITY") 
- SUPPORTED BEAM CHECK FOR LOCAL SHEAR CAPACITY 
3 PRINT$("of web at section through the bolt holes. ") 
- of web at section through the bolt holes. 
4 PRINT$(" 
W 
5 NOTCH 
Value 0 
- 0.00 
Textý STR$(NOTCHI, DECIMAL-CFGo) 
- 0.00 
6 NOW 
Value SP-IMPORT("BTCBB", "NOTCI") 
- 34.00 
Text STR$(NOTC#, DECIMAL-CFGO) 
- 34.00 
7 THICK 
Value SP_IMPORT("UBELEV1"f"WTj") 
- 11.90 
Text STR$(THICK#, DECIMAL_CFGo) 
- 11.90 
9 SIZE 
value (null) 
- (null) 
Text SP_IMPORTSTR$("UBELEV11l, "SIZE$") 
- 6lOx229xl25 
9 GRADE 
Value (null) 
- (null) 
TeXt SP-IMPORTSTR$("UBELEV1"#"GRA$") 
- 43 
10 STREN 
Value IF(THICKJ<15,275,265) 
- 275.00 
Text STR$(STREN#, DECIMAL_CFGo)+" N. sqmmll 
275.00 N. sqmm 
11 SHEAR 
Value SP-IMPORT("DSH EAR CL", "REACT#") 
- 143.99 
Text STR$(SHEAR#, DECIMAL-CFGo)+" KNII 
- 143.99 RN 
12 ROWNUMB 
value SP-IMPORT(toBTCBB", "BOLTUtIMill) 
2.00 
TeXt STR$(ROWNUMBI, DECIMAL_CFGo) 
2.00 
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13 EDGE 
Value SP-IMPORT("BTCBB'I, "EDGD#") 
- 112.06 
Text STR$(EDGEI, DECIMkL-CFGo) 
- 112.06 
14 LEN 
Value SP_IMPORT("BTCBB", wANGLENj'I) 
- 328.32 
Text STR$(LENI, DECIMAL-CFGO) 
- 328.32 
15 MAXLEN 
Value SP-IMPORT("BTCBB", "KLL#") 
- 547.20 
Text STR$(MAXLENI, DECIMAL-CFGO) 
- 547.20 
16 DIA 
value SP-IMPORT("BTCBB", "DIAM#") 
- 24.00 
TeXt STR$(DIA#, DECIMAL_CrGo) 
24.00 
17 HOLE 
value SP_IKPORT("BTCBB", "HOLE#") 
- 26.00 
TeXt STR$(HOLEI, DECIMAL_CFGo) 
- 26.00 
is SPACING 
Value SP-IMPORT("BTCBB", "SPACING#") 
- 104.21 
Text STR$(SPACING#, DECIMAL-CFGO) 
- 104.21 
19 DEPTH 
Value LEH#_EDGE#+NOTC# 
- 250.26 
Text STR$(DEPTH#, DECIMhL_CFGo) 
- 250.26 
20 EFFDEPTH 
Value DEPTHI+2.5*DIAI 
- 310.26 
Text STR$(EFFDEPTHI, DECIXkL-CFGo) 
- 310.26 
21 GROSAREA 
Value THICK#*EFPDEPTHI 
3692.14 
Text STR$(GROSAREAI, DECIMAL-CFGo)+" Sg-mm'l 
3692.14 sq. mm 
22 HOLEAREA 
Value ROWNUMB#*THICK#*HOLE# 
- 618.80 
Text STR$(HOLEAREA## DECIMAL-CFGo)+", sq. imm" 
- 618-80 sq. = 
23 NETAREA 
Value GROSAREA-HOLEAREA 
- 3073.34 
Text STR$(NETAREA#, DECIMAL-CFGo)+" S'9 5 
= 3073.34 sq. mm 
24 NET 
Value NETAREA#/THICKI 
- 258.26 
Text STR$(KET#, DECIMAL_CFGo) 
- 258.26 
25 SHRCAP 
Value 0.6*STRENI*0.9*NETAREAI/JOC)o 
- 456.39 
Text STR$(SHRCAPI, DECIMAL-CFGo)+" KNIO 
- 456.39 KN 
26 REQTHI 
Value SHEARI*1000/(STRENI*0*9*0.6*NETI) 
- 3.75 
Text STR$(RE M I#, DECIMAL-CFGO) 
- 3.75 
27 REQLEN 
Value SHEARI*1000/(STREN#*0.9*0.6*THICK#)-2.5*DIA#+EDGE# 
- 133.54 
Text STR$(REQLENI, DECIMAL_CFGo) 
- 133.54 
28 REOSPA 
value (REQLEN#-2*EDGE#)/(ROWNUMB#-l) 
- -90.57 
TeXt STR$(REQSPA#, DECIMAL-CFGO) 
- -90.57 
29 MAXRSPA 
Value (NAXLEN#-2*EDGE#)/(ROWNUNB#-l) 
- 323.09 
Text STR$(KAXRSPA#, DECIMAL-CFGO) 
- 323.09 
30 WAR 
Value IF(SHRCAP#>-SHEAR#, O, CLSo) 
- 0.00 
Text STR$(WARI, DECIHAL-CFGo) 
- 0.00 
31 WARM 
Value IF(SHRCAPI>-SHEARJ#O#SOUND(300,10)) 
- 0.00 
Text STR$(WARNJI, DECIMAL-CFGO) 
- 0.00 
32 WARN11 
Value (null) 
- (null) 
Text IF(WARN1$-"0.0D", PRINT$('1 ...... LOCAL SHEAR CAPACITY O. K. "), "111) 
3' a**-o-LOCAL SHEAR CAPACITY O. K. 
33 WARN111 ' 
Value IF(WARNl#-j AND 
INCREASE WEB THICKNESS 
OR INCREASE SIZE OF 
- 0.00 
TeXt STR$(WARN111#, 
- 0.00 
NOTCHI>O#YESNO("WARNING 
... LOCAL OF SUPPORTED BEAM (MIN THICKNESS 
ANGLE LEG ON SUPPORTED BEAM (YIN) 
DECIMAL-CFGO) 
SHEAR CAPACITY FAILED.. 
REQUIRED IS "+REQTHI$+ 
, %o) 
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34 WARN110 
Value IP(WARNli=l AND NOTCHO-0 AND REQLEN#>H&XLEN#, YESNO("WARNING... LOCAL SHE 
AR CAPACITY FAILED... INCREASE WEB THICKNESS OF SUPPORTED BEAM (MIN THICKNESS RE 
QUIRED IS "+REQTHI$+") OR INCREASE SIZE OF ANGLE LEG ON SUPPORTED BEAM (Y/N) ") 
10) 
- 0.00 
Text STR$(WARN110#, DECIMAL-CFGO) 
0.00 
35 WARN2110 
value IF(WARNl#-1 AND NOTCH#-O AND REQLEN#<-MAXLEN# AND RBQSPA#<-SPACING#, YES 
NO("WARNING... LOCAL SHEAR CAPACITY FAILED ... INCREASE WED THICKNESS OF SUPPORTED BEAM (KIM THICKNESS REQUIRED IS "+REQTHI$+n) OR INC. SIZE OF ANGLE LEG ON SUPP 
ORTED BEAN (Y/N)")PO) 
- 0.00 
Text STR$(WARN2110#, DECIMAL-CFGo) 
- 0.00 
36 WARN2111 
Value INWARN11-1 AND NOTCHJ-O AND REQLEN#, <-MAXLENI AND REOSPA#>SPACING#, YESN 
0 ("WARNING ... LOCAL SHEAR CAPACITY FAILED ... INCREASE SPACING BETWEEN BOLTS ? MIN SPACING REQUIRED IS "+REQSPA$+" (MAX THAT CAN BE PITTED IS "+MAXRSPA$+" 
(Y/N) ")10) 
0.00 
Text STR$(WARN2111j, DECIMAL_CFGo) 
- 0.00 
37 WARN112 
value IF(WARN11=1 AND NOTCH#-O AND REQLEN`#<-KAXLEN# AND REOLEN#>LEN#, YESNO("W 
ARMING ... LOCAL SHEAR CAPACITY FAILED ... INCREASE LENGTH OF ANGLE CLEAT ? 
NIN LENGTH REQUIRED IS "+REQLEN$+" (MAX IS *+MAXLEN$+") (Y/N) 11), o) 
- 0.00 
Text STR$(WARN112#, DECIMAL-CFGo) 
- 0.00 
38 WARN1111 
Value IF(WARN111#-l OR WARN110#-l OR WARN112#=l OR WARN2110#-l OR WARN2111#=1 
, YESNO( 
....... PRESS CTRL-C FOR OPTIONS "), 0) 
0.00 
Text STR$(WMZH1111#, DECIMAL_CFGo) 
- 0.00 
401 SPECSHEET 
value (null) , - (null) (null) 
Text "SECTCHK2" 
SECTCHK2 405 YINSERT 
402 MASTER 
Value 0.0 
Value (null) Text 
O. OD 
(null) 
(null) (null) Text "NONE" 
NONE 406 SCALE 
Value 2.5 
403 OUTFILE 2.50 
Value (null) Text (null) 
- (null) (null) 
Text "synthtzftp" 
synthtmp 407 ROTATE 
Value 0.0 
404 XINSERT 0.00 
Value 0.0 Text (null) 
Text 
- 0.00 
(null) (null) 
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Design Session Formulae 
----------------------- 
Design Session Name - DSHEARCL 
Xssociated Master Drawing Name - NONE 
Date of creation : Fri Sep 27 13: 54: 40 1991 
1 PRINT$(" ") 
2 
; 
RINT$("CHECKING DOUBLE SHEAR CAPACITY") 
CHECKING DOUBLE SHEAR CAPACITY 
3 PRINT$("of bolt group connecting cleats to web of supported beam") 
- of bolt group connecting cleats to web of supported beam 
4 PRINT$(" 
M 
5 SIZE1 
Value SP_IMPORT("UCOLUMN", "T#") 
- 17.30 
Text STR$(SIZE11,2) 
- 17.30 
6 GRA1 
Value (null) 
- (null) 
Text SP_IMPORTSTR$("UCOLUMN"j, "GRA$") 
= 43 
7 SIZE2 
Value SP-IMPORT("UBELEVI"p"WT#11) 
- 11.90 
Text STR$(SIZE2#, 2) 
- 11.90 
8 GRA2 
Value (null) 
- (null) 
TeXt SP-IMPORTSTR$("UBELEV11l, "GRA#") 
- 43 
9 ANG 
value (null) 
- (null) 
TeXt SP-IMPORTSTR$("ANGELEV1", "ASIZE$") 
- gox9ox1o 
10 GRA3 
Value (null) 
- (null) 
TeXt SP-INPORTSTR$("ANGELEVI", "GRA$") 
- 43 
11 ANGTH 
ValUG SP-IMPORT("ANGELEV1"t"Ti") 
- 10.00 
TeXt sTR$(ANGTHI, DECIMAL-CFGO) 
- 10.00 
12 BOLTSIZ 
Value (null) 
- (null) 
Text SP-IMPORTSTR$("BTCBB", "BOLTSIZ$") 
- M24 
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13 GRA4 
Value (null) 
- (null) 
Text SP-IMPORTSTR$("BTCBB"f"GRA4$") 
- 8.8 
14 GRA5 
Value (null) 
- (null) 
Text IF(GRA4$-"8.8", "5ov'O"43") 
- 50 
15 SHP 
Value YESNO("Balts threads in the shear plane ?Y or 
- 0.00 
Text STR$(SHP#, 2) 
- 0.00 
16 DIA 
Value VAL(RIGHT$(BOLTSIZ$, 2)) 
= 24.00 
Text STR$(DIAI, 2) 
- 24.00 
17 PS 
Value (null) 
= (null) 
Text "PS"+GRA4$ 
= PS8.8 
18 PBB 
Value (null) 
- (null) 
Text "PBB"+GRA4$ 
- PBBS. 8 
19 PT 
Value (null) 
- (null) 
Text "PT"+GRA4$ 
- PT8.8 
20 PBS 
Value (null) 
- (null) 
Text "PBS"+GRA5$ 
= PBS50 
21 PBSI 
Value (null) 
- (null) 
Text "PBS"+GRA1$ 
PBS43 
22 PBS2 
value (null) 
- (null) 
Text "PBS"+GRA2$ 
PBS43 
23 SHPI 
Value SHP#+1 
- 1.00 
Text STR$(SHP11,2) ' 399 
- 1.00 
24 EDGE 
value PROMPT("WHAT IS THE EDGE DISTANCE 
- 36.40 
Text STR$(EDGE#, DECIMAL-CFGo) 
- 36.40 
25 COLNUMB 
Value PROMPT("HOW MANY COLUMNS PER ANGLE 
- 1.00 
Text STR$(COLN UMB 1,0) 
=I 
26 ETD 
Value IF(EDGEI/(2*DIA#)<-l, EDGE#/(2*DIA#), I) 
- 0.76 
Text STR$(ETDI, DECIMAL-CFGO) 
- 0.76 
27 BSHEAR 
Value (VAL(TABLE$("STREN. TBL", PS$, l))*VAL(TABLE$("BAREA. TBL", BOLTSIZ$, SHPI#)) 
)/1000 
. 169-50 
Text STR$(BSREAR#, 2)+" KN" 
- 169.50 KN 
28 REACT 
value SP_IMPORT("SSHEARCL", "REACT#") 
- 143.99 
Text STR$(REACT#, 2)+" KNII 
- 143.99 KN 
29 ABE 
Value DrA#*VAL(TABLE$("STREN. TBL", PBS$, I))*VAL(TABLE$("ANGLES. TBL", ANG$, l))/l 
000 
132.00 
Text STR$(ABE#, DECIMAL-CFGO) 
- 132.00 
30 WBE 
value (DIA#*VAL(TABLE$("STRF. N. TBL", PBSI$, l))*SIZE1#)/looo 
- 190.99 
Text STR$(WBE#, DECIMAL_CFGo) 
- 190.99 
31 ABM 
Value ETD#* (DIA# *VAL (TABLE$ ("STREN. TBL" #PBS$ # 1)) *VAL(TABLE$ ("ANGLES. TBL#I, ANG$ 
, 1)))/1000 
- 100.10 
Text STR$(ABEAP. #, 2)+" KN" 
- 100.10 KN 
32 WBEAR 
Value ETD#*(DIAI*VAL(TABLE$(nSTREN. TBL", PBS1$, l))*SIZE10)/1000 
- 144.84 
TeXt STR$(WBEARI, 2)+" KN" 
- 144.84 KN 
33 CRIT1 
value IF(BSHEAR#<-ABEAR#, BSHEAR#, ABEAR#) 
100.10 
TeXt STR$(CRIT1#, 2) 
- 100.10 400 
34 CRIT 
Value IF(CRITI#<=WBM#, CRIT1#, WBEAR#) 
- 100.10 
Text STR$(CRITI, 2) 
- 100.10 
35 NUMI 
value INT((REACT#/CRIT#)+l) 
- 2.00 
Text STR$(NUM1#, 2) 
- 2.00 
36 EFF 
Value NUM11-(2*COLNUMBI)+(2*COLNUMBI*ETDI) 
. 1.52 
Text STR$(EFFO, DECIMAL_CFGo) 
- 1.52 
37 CHECK 
Value REACT#/EFF 
- 94.94 
Text STR$(CHECKI, DECIHAL-CFGo) 
= 94.94 
38 NUM2 
Value IF(CHECKI>CRIT#, NUM1#+l#NUM1#) 
- 2.00 
Text STR$(NUM2#, DECIMkL_CFGo) 
- 2.00 
39 EFF2 
Value NUM21-(2*COLNUMB#)+(2*COLNUMB#*ETD#) 
1.52 
TeXt STR$(EFF2#, DECIMAL-CFGO) 
- 1.52 
40 CHECK2 
Value REACT#/EFF2# 
- 94.94 
Text STR$(CHECK2#, DECIMAL-CFGO) 
- 94.94 
41 NUH3 
Value IF(CHECK21>CRITI, NUM2#+l, NUH2#) 
2.00 
TeXt STR$(NUH3#, DECIMAL_CFGo) 
- 2.00 
42 EFF3 
Value NUM3#-(2*COLNUMBI)+(2*CQLNUMB#*ETD#) 
- 1.52 
Text STR$(EFF3#, DECIMAL_CFGo) 
- 1.52 
43 CHECK3 
value REACTI/EFF31 
- 94.94 
TeXt STR$(CHECK3#, DECIMAL_CFGo) 
94.94 
44 BACK 
Value PROMPT(O'BACKHnK 
- 50.00 401 
Text STR$(BACKI# DECIMAL-CFGO) 
- 50.00 
45 TNUM 
Value INT((NUM3#/2)+. 5) 
- 1.00 
Text STR$(TNUMO, DECIMAL_CPGo) 
- 1.00 
46 ROWNUMB 
ValUe IF(INT(TNUMI/COLNUHB#+. 5)<=1,2, INT(TNUN#/COIXUMB#+. 5)) 
- 2.00 
Text STR$(ROWNLIMBI, DECIMAL-CFGO) 
- 2.00 
47 COLSPA 
Value PROMPT("COLUHN SPACING 
- 50.00 
Text STR$(COLSPAJ, DECIMAL_CpGo) 
- 50.00 
48 BOLTSPA 
Value PROMPT("SOLT SPACING 
- 60.00 
Text STR$(BOLTSPA#, DECIHAL_CFGo) 
- 60.00 
49 TNUMX 
Value INT((ROWNUMB#-l)/2) 
- 0.00 
TeXt STR$(TNL%X#, DECIMAL-CFGO) 
m 0.00 
50 TNUHY 
value INT((COLNUMBI-I)/2) 
-0.00 
Text STR$(TNUMYI, DECIMAL-CFGO) 
- 0.00 
51 XSLAK 
Value ((ROWNU14B#-I)/2-TNUMXI)*BOLTSPA# 
- 30.00 
Text STR$(XSLAK#, DECIMAL_CFGo) 
- 30.00 
52 YSLAK 
value ((COLMIMB#-l)/2-TNUNY)*COLSPA# 
- 0.00 
TeXt STR$(YSLAKI, DECIMAL-CFGO) 
- 0.00 
53 xSUM 
Value ROWNUXBI*ASUM(YSLAKI, COLSPAI, TNUMY#) 
- 0.00 
TeXt STR$(XSUM#, DECIMAL-CFGO) 
- 0.00 
54 YSUM 
Value COLNUMBI*ASUM(XSLAK#, BOLTSPA#, TNUMX#) 
0.00 
TeXt STR$(YSUM#, DECIMAL-CFGO) 
0.00 
55 TOTSUM 402 
value 2*(ROWNUMBI*SQR(YSLAKI)+COLNUMBI*SQR(XSLAKI)+XSUM#+YSUM#) 
- 1800.00 
Text STR$(TOTSUMI, DECIMAL-CFGo)+" sq. mm" 
- 1800.00 sq. = 
56 MOHENT 
value ((COLNUHB#-l)*COLSPAI/2+BACKI)*REACT# 
- 7199.50 
Text STR$(HOMENTI, DECIHAL-CFGo) 
- 7199.50 
57 MRSOB 
Value SQRT(SQR((REACTI/TNUMI)+(MOMENTI*((COLNUMBI-1)*COLSPA#/2)/TOTSUM#))+SQR 
(NOMENT#*((ROWNUKB#-I)*BOLTSPA#/2)/TOTSUM#)) 
- 187.43 
Text "MAX SHEAR FORCE ON BOLT "+STR$(MRSOB#, DECIMAL-CFGo)+" KNII 
- MAX SHEAR FORCE ON BOLT 187.43 KN 
58 EDDL 
Value EDGE#*MRSOB#/(REACTI/TNUM#)+(MOMENT#*((COLNUMB#-l)*COLSPA#/2)/TOTSUM#) 
- 47.38 
Text STR$(EDDL#, DECIMAL-CFGO) 
- 47.38 
59 ETD2 
Value IF(EDDL#/(2*DIAI)<=l, EDDL#/(2*DIA#), l) 
- 0.99 
Text STR$(ETD2#, DECIMAL_CFGo) 
- 0.99 
60 DSHEAR 
Value 2*BSHEARI 
- 339.00 
Text STR$(DSHEAR#, DECIMAL-CFGO) 
- 339.00 
61 ABEARl 
Value ETD2#*ABE#*2 
- 260.60 
Text STR$(ABEAR1#, DECIMA. L_CFGo) 
- 260.60 
62 WBEARl 
Value ETD2#*WBE# 
- 188.53 
Text STR$(WBEARlfo DECIMAL-CFGO) 
- 188.53 
63 DCRIT1 
value IF(DSHEAR#<-ABEARJ#IDSHEAR#, ABEAPI#) 
- 260.60 
Text STR$(DCRIT1#, DECIMAL-CFGO) 
- 260.60 
64 DCRIT2 
Value IF(DCRIT11<-WBEAR11, DCRIT1#, WBEARI#) 
- 188.53 
Text STR$(DCRIT2#, DECIMAL_CFGo) 
- 188.53 
65 TN 
value COLNUKB# 
- 1.00 
Text STR$(TN#, DECIMAL-CFGO) 403 
- 1.00 
66 TNUM1 
Value IF(MRSOBI>DCRIT2#, TNUM#+TN#, TNUM#) 
- 1.00 
Text STR$(THUM11, DECIMAL_CFGo) 
- 1.00 
67 IF(TNUMII>TMiMieSP-EXPORT$("DBLITER", '"TNUMI", TNUMJJ), SP-EXPORT$("BTCBBII 
f"ITERNUM#", l)) 68 - IF(TNUM11>TN7jmi#SP-CALC$("DBLITERO), SP-EXPORT$("BTCEBOI. "ITERNUM#11,1)) 
69 RESI 
Value SP-IMPORT("DBLITER", "RESULT1#") 
- 1.00 
TeXt STR$(RESlf, DECIMAL-CFGO) 
- 1.00 
70 TNUM2 
Value IF(RES11-0, TNUMII+TNI, TNUMIJ) 
- 1.00 
Text STR$(TMJM2#, DECIMAL_CFGo) 
- 1.00 
71 IF(TN"UM2#>TNUM1#, SP-EXPORT$("DBLITER"P"TNUM#", TNUM2#), SP-EXPORT$("BTCBB 
ff, "ITERNUMP, 2)) 
72 IF(TNUH2#>TNUM1#, SP_CALC$("DBLITER"), SP_EXPORT$("BTCBBI's"ITMZNUM#11,2)) 
73 RES2 
Value SP-IMPORT("DBLITER"j"RESULTl#") 
= 1.00 
Text STR$(RES2#, DECIMkL_CFGo) 
- 1.00 
74 THUM 
Value IF(RES2#-O, TNUM2#+TN#, TNIYM2#) 
1.00 
Text STR$(TNUM3#, DECIMAL_CFGo) 
- 1.00 
75 IF(Tt4UH3#>TNUM2#, SP-EXPORT$("DBLITER"p"TNUH#", TNUM3#), SP-EXPORT$("BTCBB 
" , "ITERNUM#", 
3)) 
76 IP(TNUH3#>TNUM2##SP-CALC$("DBLITERII)pSP-EXPORT$("BTCBB"#"ITERNUH#11#3)) 
77 RES3 
Value SP-IMPORT("DBLITER", "RESULTII") 
- 1.00 
Text STR$(RES3#, DECIMAL-CFGo) 
- 1.00 
78 THUM 
value IF(RES3#-O, TNUN31+TNI, TNtIM3#) 
- 1.00 
Text STR$(TNUM4#, DECIMAL-CFGO) 
- 1.00 
79 IF(TNIJM4#>TNUM3#, SP-EXPORT$("DBLITER" #"T)M#N, TKIJM4#) PSP-EXPORT$("BTCBB ", "ITERNUM#", 4)) 
so IF(TNUM4#>TNUM3#tSP-CALC$("DBLITER"), SP-EXPORT$("BTCBB"#"ITEPYUH#11,4)) 
61 RES4 
value SP-IMPORT("DBLITERO, "RESULT1#") 
1.00 
Text STR$(RES4#, DECIMAL-CFGO) 404 
82 BEEPIN 
Value IF(RES4#=O, SOUND(300,10), SOUND(0,0)) 
- 1.00 
Text STR$(BEEPIN#, DECIMAL-CFGo) 
1.00 
83 PRINT$(" 
84 
7F(RES4#-1, 
PRINT$("DOUBLE SHEAR O. K. "), PRINT$("DOUBLE SHEAR FAILED AFTE 
R4 ITERATIONS... 
85 TNUM5 
Value IF(RES4#-O, TNUM4#+TN#, TNUM4#) 
1.00 
Text STR$(TNUM5#, DECIMAL_CFGo) 
- 1.00 
86 NUM 
Value TNUM51 
1.00 
Text STR$(NUM#, DECIMAL_CFGo) 
1.00 
88 SP_EXPORT$("CLEATCHKn, "SHEAR#", REACT#) 
89 SP_EXPORT$("CLEATCHKIIII'MOMENT#", MOMENT#) 
90 SP_EXPORT$("CLEATCHK", "THICK#", ANGTH#) 
91 SP_EXPORT$("CLEATCHK"p"BOLTSPA#", BOLTSPA #) 
401 SPECSHEET 
Value (null) 
- (null) 
Text,. "DSHEARCL" 
- DSHEARCL 
402 MASTER 
value (null) 
- (null) 
Text "NONE" 
- NONE 
403 OUTFILE 
Value (null) 
- (null) 
Text "synthtzftp" 
- synthtmp 
404 XINSERT 
Value 0.0 
- 0.00 
Text (null) 
- (null) (null) 
405 
Value 
YINSERT 407 0.0 ROTATE Value 
- 0.00 0.0 
Text (null) Text 
- 0.00 
(null) 
- (null) (null) 
406 SCALE 
Value 2.50 
- 2.50 
Text (null) 
405 
Design Session Formulae 
----------------------- 
Design Session Name - PUTECHK 
Associated Master Drawing Name = NONE 
Date of creation Fri Sep 27 13: 55: 54 1991 
1 PRINT$(" 
2 
; 
RINT$("END PLATE CHECK FOR SHEAR CAPACITY") 
END PLATE CHECK FOR SHEAR CAPACITY 
3 PRINT$(" 
W 
4 SHEAR 
Value SP_IMPORT("RSSHEAR", "REACTI") 
- 143.99 
Text STR$(SHEARI, DECIMAL-CFGC)) 
143.99 
5 THICK 
Value SP-IMPORT("RSSHEAR", "ANG#") 
- 10.00 
Text STR$(THICK#, DECIMAL_CFG()) 
- 10.00 
6 HOLE 
Value SP_IMPORT("RBTCBGIIPIIHOLE#") 
= 22.00 
TeXt STR$(HOLEI, DECIMAL-CFGo) 
- 22.00 
7 ANGLEN 
Value SP_IMPORT("RBTCBGI'f"LENMAX#") 
- 661.90 
Text STR$(ANGLENI, DECIMAL_CFGo) 
- 661.90 
8 ROWNUM 
Value SP_IMPORT("RBTCBG"fl'BOLTNUM#") 
4.00 
Text STR$(ROWMIM#, DECIMAL_CFGo) 
- 4.00 
9 GROSAREA 
value 2*ANGLENI*THICK# 
- 13238.00 
Text STR$(GROSAREA#, DECIMAL_CPGo)+" sq. mm" 
- 13238.00 sq, = 
10 HOLEAREA 
Value 2*ROWNIIMJ*HOLE#*THICK# 
- 1760.00 
Text STR$(HOLEAREA#, DECIMAL-CFGo)+" scj. mm" 
- 1760.00 sq. ram 
11 NETAREA 
Value GROSAREA#-HOLEA M# 
- 11478.00 , 
TeXt STR$(NETAREAI, DECIMAL_CFGo)+" sq. ro" 
- 11478.00 sq. mm 
12 NET 
Value NETAREAI/THICKI 
406 
- 1147.80 
Text STR$(NET#, DECIMAL-CFGO) 
- 1147.80 
13 STREN 
Value IF(THICK#<15,275,265) 
- 275.00 
Text STR$(STREN#, DECIMAL_CFGo)+" H. sqmm" 
- 275.00 N. sqmm 
14 SHRCAP 
Value 0.6*STREN#*0.9*NETARF. A#/1000 
- 1704.48 
Text STR$(SHRCAPI, DECIMAL-CFGo)+" KN" 
- 1704.48 KN 
15 REOTHI 
value SHEAR#*1000/(STREN#*0.9*0.6*NETO) 
- 0.84 
TeXt STR$(REOTHI#, DECIMAL-CFGO) 
- 0.84 
16 WARM 
ValUe IF(SliRCAPI>-SHF-%R#, O, SOUND(300,10)) 
- 0.00 
Text STR$(WARN11, DECIMAL_CFGo) 
- 0.00 
17 WARN11 
Value (null) 
- (null) 
Text IF(wARNj$="o. oon, PRINT$(11 ...... SHEAR CAPACITY O. K. "), 11111) 
. ...... SHEAR CAPACITY O. K. 
is WARN111 
value IF(WAM11-1, YESNO("WARNING ... SHEAR CAPACITY OF CLEATS FAILED ... INCREASE THICKNESS OF ANGLE ? MIN THICKNESS REQUIRED IS "+REOTHI$+" (Y/N)*"), O) 
- 0.00 
Text STR$(WARN1110, DECIMAL_CFGo) 
- 0.00 
19 WARN1111 
Value IF(WARNlll#-1, YESNO(" ...... PRESS CTRL-C FOR OPTIONS 0.00 
Text STR$(WARN1111#, DECIMAL-CFGo) 
- 0.00 
401 SPECSHEET 
Value (null) 
(null) 
Text "PLATECHK" 
- PLATECHK 
402 MASTER 
value (null) 
- (null) 
TeXt "NONE" 
- NONE 
403 OUTFILE 
Value (null) 
- (null) 
Text I'synthtmp" 
- synthtmp 407 
404 XINSERT 
Value 
- 0.00 
Text (null) 
- (null) 
405 YINSERT 
Value 0.0 
- 0.00 
Text (null) 
- (null) 
406 SCALE 
Value 2.50 
- 2.50 
Text (null) 
- (null) 
407 ROTATE 
Value 0.0 
- 0.00 
Text (null) 
- (null) 
408 
Design Session Formulae 
----------------------- 
Design Session Name - BTCCON2 
Associated Master Drawing Name - NONE 
Date of creation : Fri Sep 27 13: 55: 33 1991 
I SETHELP$("STCCON. HLP") 
2 PAGCLR 
Value CLS () 
- 1.00 
Text sTR$(PAGCLRI, DECIMAL-CFGO) 
w 1.00 
5 
7 
a 
9 
10 
11 
value 
Text 
12 
value 
Text 
PRINT$("BEAM TO COLUMN CLEAT CONNECTION") 
- BEAM TO COLUMN CLEAT CONNECTION 
PRINT$(" --------------------------------- 
; 
R-IN-; 
-$(-"--E-n-te--r--th--e-s--e-c-t-i-o-n-s--s-i-z-e--i-n-the 
form : 914x4l9x388") 
- Enter the sections size in the form : 914x4l9x388 
SP_EXPORT$("UBELEVI", "N#", 0.5) 
SP-EXPORT$("UBELEVI", "BNOT#", O) 
SP-EXPORT$("UBELEV1", "KLN#", O. S) 
SP-EXPORT$("UBELEV1", "LBNOTI", O) 
xi 
650 
- 650.00 
STR$(XI#, 
= 650.00 
YI 
840 
- 840.00 
STR$ (Yi# f 
- 840.00 
DECIHAL-CFGo) 
DECIMAL-CFGO) 
13 SP-INSERT-CALC-OUTPUT$("UBELEV1", XI#+5, Yll, o) 
14 SP-INSERT-CALC-OUTPUT$("UCOLUMN", XI#, Yl#, O) 
15 FL 
Value SP_IMPORT("UCOLUMN", "Bj") 
- 264.50 
Text STR$(FLJ, DECIMAL_CFGo) 
- 264.50 
16 SIZE 
Value (null) 
w (null) 
Text sp_IMPORTSTR$("UBELEV1", "SIZE$") 
- 533x2lOxl22 
17 WT 
value SP-IMPORT("UBELEV1", "WTI") 
- 12.80 
Text STR$(WT#, DECIMAL-CFGO) 
- 12.80 
is D 
value SP_IMPORT("UBELEV100, "WDEPTH#") 
476.50 
Text STR$(D#, DECIMAL_CFGo) 409 
- 476.50 
19 BNOT 
Value VAL(TABLE$("UBEAMS. TBL", SIZE$, 10)) 
- 34.00 
Text STR$(BNOTI, DECIMAL-CFGO) 
- 34.00 
20 FAnEG 
value INT(FLI/2-WTI/2) 
- 125.00 
Text STR$(HAXLEG#, DECIHAL-CFGo) 
- 125.00 
21 PRINT$C' 
22 PRINT$( ---- -- ----------- 
23 PRINT$("NOTE ... 14AX ANGLE LEG ON COLUMN SHOULD BE LESS THAN -> "+MAXLEG$ 
- NOTE ... MAX ANGLE LEG ON COLUMN SHOULD BE LESS THAN -> 125.00 
24 PRINT$( ---- - ----------- 
m W==wmw=== m==mw=wmmm=w=mZts== ==vmvm=wm== 
25 PROPANG 
value (null) 
- (null) 
Text IF(LEFT$(SIZE$, 3)>"457", "9Ox9OxlO", "9Ox9OX8") 
- 90X90XIO 
26 SP_EXPORTSTR$("ANGELEV11l, "PROP$", PROPANG$) 
27 SP_EXPORT$("ANGELEVI'l, "NOTC#", BNOT#) 
28 SP_EXPORT$("ANGELEV11l, "KLI", 0.6*D#) 
29 SP-EXPORT$("ANGELEV111,11KLL#", D#) 
30 SP_INSERT-CALC_OUTPUT$("ANGELEV1", XI#, Yl#-BNOT#, O) 
31 SP_EXPORT$("BTCBG", "XI#", Xli) 
32 SP_EXPORT$("BTCBG", "YI#". YI#-BNOT#) 
33 SP_INSERT_CALC_OUTPUT$("BTCBG", XI#, YI#-BNOTI, O) 
34 SP_EXPORT$("BTCBB", "NOTC#", BNOT#) 
35 SP_EXPORT$("BTCBB", "XI#", XI#) 
36 A 
Value SP-IMPORT("ANGELEV1", "A&#") 
m 90.00 
Text STR$(A#, DECIMAL_CFGo) 
- 90.00 
37 SP-EXPORT$("BTCBB", "YII", YII-BNOT#) 
38 SP-INSERT-CALC-OUTPUT$("BTCBB", XI#+A##YI#-BNOT#, O) 
40 SP-CALC$("CLEATCHK") 
41 SP-CALC$("SECTCIiK2") 
43 xxi 
value 2.2*XI# 
- 1430.00 
TSXt STR$(XXII, D, ECIMAL_CFGo) 
- 1430.00 
44 YYI 
value 740 
- 740.00 
410 
Text STR$(YYII, DECIHAL-CFGo) 
- 740.00 
45 SP-EXPORT$("BTCTOPV", "XX#", XXI#) 
46 SP-EXPORT$("BTCTOPV"#"YY#", YYI#) 
47 SP-INSERT-CALC-OUTPUT$("BTCTOpVn, XXI#, yyj#, O) 
49 SP-CLEAR$("ANGELEV1") 
50 SP-CLEAR$("BTCBG") 
51 SP-CLEAR$("BTCBB") 
52 SP-CLEAR$("SSHEARCL") 
53 SP-CLEAR$("DSHEARCL") 
54 SP-CLEAR$("CLEATCHK") 
401 SPECSHEET 
value (null) 
- (null) 
Text "BTCCON211 
BTCCON2 
402 MASTER 
value (null) 
- (null) 
Text "NONE" 
- NONE 
403 OUTFILE 
value (null) 
- (null) 
Text "synthtmp" 
- synthtmp 
404 XIKSERT 
value 0.0 
- 0.00 
Text (null) 
= (null) 
405 YINSERT 
Value 0.0 
- 0.00 
Text (null) 
- (null) 
406 SCALE 
Value 2.5 
- 2.50 
Text (null) 
- (null)" 
407 ROTATE 
value 0.0 
- 0.00 
Text (null) 
- inull) 
411 
Design Session Formulae 
----------------------- 
Design Session Name - RSSHEAR 
Associated Master Drawing Name - NONE 
Date of creation Fri Sep 27 13: 56: 09 1991 
1 PRINT$("' 
2 PRINT$("CHECKING SINGLE SHEAR CAPACITY") 
- CHECKING SINGLE SHEAR CAPACITY 
3 PRINT$(11of bolt group connecting plate to supporting COLUMN 
- of bolt group connecting plate to supporting COLUMN 
4 PRINT$(" 11) 
5 SIZE1 
value SP_IMPORT("RBTCBG", "FLANGEj") 
= 17.30 
TeXt STR$(SIZE1#, 2) 
- 17.30 
6 GRA1 
Value (null) 
- (null) 
Text SP-IMPORTSTR$("RBTCBG"#"GRAl$") 
= 43 
7 ANG 
Value SP_IMPORT("RBTCBG"*"LEG#") 
= 10.00 
Text STR$(ANG#, 2) 
= 10.00 
8 GRA3 
Value (null) 
- (null) 
Text SP_IHPORTSTR$("RBTCBG"P"GRA2$11) 
= 43.00 
9 BOLTSIZ 
value (null) 
(null) 
TeXt SP-IMPORTSTR$("RBTCBGIII"BOLTSIZ$") 
- M20 
10 GRA4 
Value (null) 
- (null) 
Text SP_IMPORTSTR$("RBTCBG", "GRA4$") 
4.6 
11 GRA5 
Value (null) 
- (null) 
Text IF(GRA4$=118.811#1150"I"43") 
- 43 
12 SHP 
Value YESNO("Bolts. threads in the shear plane ?Y or N 
= 0.00 
TeXt STR$(SHPI, 2) 
= 0.00 
412 
13 DIA 
value VAL(RIGHT$(BOLTSIZ$, 2)) 
= 20.00 
Text STR$(DIA#, 2) 
20.00 
14 PS 
Value (null) 
= (null) 
Text "PS"+GRA4$ 
PS4.6 
15 PBB 
value (null) 
= (null) 
Text "PBB"+GRA4$ 
PBB4.6 
16 PT 
Value (null) 
= (null) 
Text I'PT"+GRA4$ 
= PT4.6 
17 PBS 
Value (null) 
= (null) 
Text "PBS"+GRA5$ 
- PBS43 
18 PBS1 
Value (null) 
- (null) 
Text "PBS"+GRA1$ 
- PBS43 
19 SHP1 
Value SHPJ+1 
- 1.00 
Text STR$(SHPI#, 2) 
- 1.00 
20 EDGE 
Value PROMPT("WHAT IS THE EDGE DISTANCE 
- 30.80 
Text STR$(EDGE#, DECIMAL_CFGo) 
- 30.80 
21 COLNUMB 
Value PROMPT("HOW MANY COLUMNS PER ANGLE 
1.00 
Text STR$(COLNUMB#, DECIMAL-CFGo) 
1.00 
22 ETD 
Value IF(EDGE#/(2*DIA#)<=l, EDGE#/(2*DIA#), J) 
- 0.77 
Text STR$(ETD#, DECIMAL_CFGo) 
- 0.77 
23 BSHEAR 
value (VAL(TABLE$("STREN. TBL", PS$, l)) *VAL(TABLE$ ("BAREA. TBL" #BOLTSIZ$ # SHP1#)) )/1000 
50.24 
413 
Text STR$(BSHEARI, 2)+" KNII 
- 50.24 KN 
24 REACT 
Value PROMPT("What is the bean end reaction in KH 
- 143.99 
Text STR$(REACTI, 2)+" KNII 
- 143.99 KN 
25 ABEAR 
value ETD# * (DIAI*VAL(TABLE$ ("STREN. TBLIO, PBS$, 1) ) *ANGI) /1000 
- 70.84 
Text STR$(ABEAR#, 2)+" KNII 
70.84 KN 
26 WBEAR 
Value ETD#*(DIAI*VAL(TABLE$("STREN. TBL", PBS1$, l))*SIZE1#)/1000 
- 122.55 
TeXt STR$(WBEAR#, 2)+" KNII 
= 122.55 KN 
27 CRIT1 
Value IF(BSHMI<=ABrAR#, BSHEAR#, ABEAR#) 
- 50.24 
TeXt STR$(CRIT11,2) 
- 50.24 
28 CRIT 
Value IF(CRIT1#<-WBEAR#, CRIT1#, WBEAR#) 
- 50.24 
Text STR$(CRITI, 2) 
= 50.24 
29 Numi 
value INT((REACTI/CRIT#)+l) 
3.00 
Text sTR$(NUMI#, 2) 
= 3.00 
30 EFF 
Value NUM1#-(2*COL M B#)+(2*COLNUMB#*ETD#) 
- 2.54 
Text STR$(EFF#, DECIMAL_CFGo) 
- 2.54 
31 CHECK 
Value REACTI/EFF 
- 56.69 
Text STR$(CHECK#o DECIMAL_CFGo) 
- 56.69 
32 NUM2 
Value IF(CHECKI>CRIT#, NUM1#+l, MlHl#) 
- 4.00 
Text STR$(NUH2#, DECIMAL-CFGO) 
= 4.00 
33 EFF2 
Value NUM21-(2*COL. NUMB#)+(2*COLNUKB#*ETD#) 
- 3.54 
Text STR$(EFF2#, DECIMAL_CFGo) 
3.54 
34 CHECK2 
414 
Value REACT#/EFF2# 
= 40.68 
Text STR$(CHECK2#, DECIMAL_CFGo) 
= 40.68 
35 NUM3 
Value IF(CHECK2#>CRIT#, NUM2#+I, N7JM2#) 
- 4.00 
Text STR$(NUM3#, DECIMAL-CFGo) 
- 4.00 
36 EFF3 
Value NUM3#-(2*COLNUMB#)+(2*COLNUMB#*ETD#) 
- 3.54 
Text STR$(EFF3#, DECIMAL-CFGo) 
- 3.54 
37 CHECK3 
value REACT#/EFF3# 
- 40.68 
Text STR$(CHECK3#, DECIMAL_CFGo) 
- 40.68 
38 HUM 
Value NUM3# 
= 4.00 
Text STR$(NUM#, 2) 
- 4.00 
401 SPECSHEET 
value (null) 
= (null) 
Text IIRSSHEARII 
= RSSHEAR 
402 MASTER 
Value (null) 
- (null) 
Text "NONE" 
- NONE 
403 OUTFILE 
Value (null) 
= (null) 
Text "synthtmp" 
- synthtinp 
404 XINSERT 
value 0.0 
- 0.00 
Text (null) 
- (null) 
405 YINSERT 
Value 0.0 
- 0.00 
Text (null) 
(null) 407 
Value 
406 SCALE 
value 2.50 Text 
- 2.50 
Text (null) 
(null) 
415 
ROTATE 
0.0 
- 0.00 
(null) 
(null) 
Design session Formulae 
----------------------- 
Design session Name - DEMOCON 
Associated Master Drawing Name - NONE 
Date of creation : Fri Sep 27 13: 56: 34 1991 
1 PAGCLR 
Value CLS () 
- 1.00 
Text STR$(PAGCLRI, DECIMAL-CFGO) 
- 1.00 
2 PRINT$(" BOLTED CONNECTIONS") 
BOLTED CONNECTIONS 
3 PRINT$(" ------------------------ 
4 
; 
ETHELP$("CONNECT. HLP") 
------------------------ 
5 PRINT$(" .... PRESS Fl FOR HELP MENU 
.... PRESS Fl FOR HELP MENU.... 
6 PRINT$(" 
7 PRINT$(" 0 ... DO NOT EXECUTE") 
=0... DO NOT EXECUTE 
8 PRINT$(" 
9 PRINT$(" 1 ... RIGID CONNECTIONS") 
=1... RIGID CONNECTIONS 
10 PRINT$(" ") 
11 
; 
RINT$(" 2 ... SEMI-RIGID CONNECTIONS 
2 ... SEMI-RIGID CONNECTIONS 
12 
; 
RINT$(11 
13 
; 
RINT$(" 
14 B 
Value VAL(TABLE$("SIZFIL. TBLI'llsolill)) 
= 3.00 
Text STR$(BI, DECIMAL-CFGO) 
= 3.00 
15 PICK 
Value IF(B#-O#O#IF(B#-ltl#IF(B#-2oltIF(B#-3,1,2)))) 
- 1.00 
TeXt STR$(PICK#, O) 
=I 
16 A 
Value (null) 
- (null) 
TeXt IF (PICK$=" 0", pROMPTSTR$ ("PRESS CTRL-C FOR OTHER OPTIONS"), PRINT$(" 
17 IF(PICK$="l", SP-CALC$("RIGCONII), PRINT$('I 
is IF(PICK$-"2", SP-CALC$("BTCCON"), PRINT$('I 
401 SPECSHEET 
Value (null) 
= (null) 
Text "DEMOCON" 
= DEMOCON 
416 
402 MASTER 
Value (null) 
= (null) 
Text "NONE" 
= NONE 
403 OUTFILE 
Value (null) 
- (null) 
Text "synthtmp" 
- synthtmp 
404 XINSERT 
Value 0.0 
- 0.00 
Text (null) 
- (null) 
405 YINSERT 
Value 0.0 
- 0.00 
Text (null) 
- (null) 
406 SCALE 
Value 2.5 
= 2.50 
Text (null) 
- (null) 
407 ROTATE 
Value 0.0 , = 0.00 
Text (null) 
- (null) 
417 
Design Session Formulae 
----------------------- 
Design Session Name - RBTCBG 
Associated Master Drawing Name - BTBSEL 
Date of creation Fri Sep 27 13: 57: 03 1991 
0 PRINT$(" 
1 PRINT$("BOLT GROUP ON SUPPORTING COLUMN") 
BOLT GROUP ON SUPPORTING COLUMN 
2 FLANGE 
Value SP-IMPORT("UCOLUMN11,11T#11) 
= 17.30 
Text STR$(FLANGE#, 2) 
17.30 
3 GRA1 
Value (null) 
= (null) 
Text SP_IMPORTSTR$("UCOLUMN", "GRA$") 
= 43 
4 LEG 
value 10 
- 10.00 
Text STR$(LEG#, 2) 
= 10.00 
5 ANG 
Value SP_IMPORT("UCOLUMNI'A"'B#")/2-SP-IMPORT("UBELEV111t"WT#")/2 
= 97.15 
Text STR$(ANG#, DECIMAL_CFG0) 
= 97.15 
6 GRA2 
Value 43 
= 43.00 
Text STR$(GRA2#, DECIMAL_CFG0) 
= 43.00 
7 LL 
Value 25 
= 25.00 
Text STR$(LL#, DECIMAL-CFGO) 
= 25.00 
8 LENMAX 
Value SP-IMPORT("UBELEV1", "D#")+2*LL# 
= 661.90 
Text STR$(LENMAX#, 2) 
- 661.90 
9 COLNUMB 
Value IF(ANG#<-100,1, (IF(ANG#>=200,3,2))) 
1.00 
Text STR$(COLNUMB#, 0) 
10 TDIA 
Value COLNUMB#+3 
= 4.00 
Text "C"+STR$(TDIAI, 0) 
418 
= C4 
11 RDIA 
Value 20 
- 20.00 
Text "M"+STR$(RDIA#, 0) 
= M20 
12 PRINT$("Recomnended bolt size : 11+ RDIA$) 
= Recommended bolt size : M20 
13 BOLTSIZ 
Value (null) 
- (null) 
Text PROMPTSTR$("What is the prop. bolt size 
- M20 
14 GRA4 
value (null) 
- (null) 
Text PROMPT-CHOICE$ ("Bolts grade ? ", "4.6,8.811) 
- 4.6 
15 GRA5 
Value (null) 
- (null) 
Text IF(GRA4$-118.8"*"5011f114311) 
= 43 
16 SHP 
Value YESNO(I'Bolts threads in the shear plane ? (Y/N) 
= 0.00 
Text STR$(SHP#, DECIMAIý_CFGO) 
= 0.00 
17 COR 
Value YESNO(I'Exposed to corrosion ? (Y/N) 
= 0.00 
Text STR$(COR#, DECIHAL-CFGO) 
= 0.00 
18 YSTRES1 
Value IF(VAL(GRA1$)=43,250,350) 
= 250.00 
Text STR$(YSTRES1#, DECIMAIý, -CFGO) - 250.00 
19 YSTRES2 
Value IF(VAL(GRA2$)-43,250,350) 
- 250.00 
Text STR$(YSTRES2#, DECIMAL_CFGo) 
- 250.00 
20 ESPI1 
Value ll*FLANGE#*SQRT(275/YSTRES1#) 
- 199.59 
Text STR$(ESPI1#, DECIMAL_CFGo) 
199.59 
21 ESP12 
Value ll*LEGI*SQRT(275/YSTRES2#) 
- 115.37 
Text STR$(ESP12#, DECIMAL-CFGO) 
- 115.37 
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22 EDGMAX 
Value IF(COR#=O, IF(ESpl2#<=ESPI1#, ESP12#, ESpll#), IF(LEG#<-FLANGE#, 40+4*LEG#, 4 
0+4*FLANGEI)) 
= 115.37 
Text STR$(EDGMAX#, DECIMAL_CFGo) 
- 115.37 
23 DIAM 
Value VAL(RIGHT$(BOLTSIZ$, 2)) 
- 20.00 
Text STR$(DIAM#, 2) 
- 20.00 
24 CLEARA 
Value IF(DIAM#<-24,2,3) 
2.00 
Text STR$(CLEARAI, 2) 
- 2.00 
25 HOLE 
Value DIAM#+CLFARAI 
= 22.00 
Text STR$(IiOLE#, 2) 
- 22.00 
26 EDG2 
value IF(I. 4*HOLE#<=30,30,1.4*HOLE#) 
3D. 80 
Text STR$(EDG2#, 2) 
= 30.80 
27 EDGE 
Value PROMPTRD("What is the edge dist. of the bolt group ? ", EDG2#, EDGMAX#, EDC 
- 30.80 
Text STR$(EDCE#, 2) 
- 30.80 
28 SPAMAX 
Value IF(CORI-0, IF(LEG#<-FLANGE#, 14*LEG#, 14*FLANGE#), IF(LEG#<-FLANGE#, IF(16*L 
EG#<=200,16*LEG#, 200), IF(16*FLANGE#<=200,16*FLANGE#, 200))) 
- 140.00 
Text STR$(SPAMAX#, DECIMAL_CFGO) 
- 140.00 
29 SPACIN 
Value PROMPTRD ("Proposed spacing between bolt rows : 11,2.5*DIAM#, SPAMAX#, 2.5*D IAMI) 
. 50.00 
Text STR$(SPACIN#, 2) 
50.00 
30 VERTSPA 
Value SPACIN# 
= 50.00 
Text STR$(VERTSPA#, 2) 
- 50.00 
31 BOLTSPA 
Value INT((LENMAX#-EDGE#*2)/SPACIN#) 
12.00 
TeXt STR$(BOLTSPA#, o) 
12 
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32 BOLTNUMB 
Value INT(BOLTSPAI+l) 
- 13.00 
Text STR$(BOLTNUMB#, 0) 
- 13 
33 PRINT$(" 11) 
34 
; 
RINT$("MAX NUMBER OF BOLT COLUMNS PER SIDE IS "+COLNUMB$) 
MAX NUMBER OF BOLT COLUMNS PER SIDE IS 1 
35 PRINT$("MAX NUMBER OF BOLTS PER COLUMN IS "+BOLTNUHB$) 
- MAX NUMBER OF BOLTS PER COLUMN IS 13 
37 SP-EXPORT$("RSSHEAR'l, "EDGE#", EDGE#) 
38 SP-EXPORT$("RSSHEAR'l, "COLNUMB#", COLNUMB#) 
39 SP-EXPORT$("RSSHEAR", "SHP#", SHP#) 
40 SP-EXPORTSTR$("RSSHEAR", "BOLTSIZ$", BOLTSIZ$) 
41 SP-EXPORTSTR$("RSSHEAR", "GRA4$", GRA4$) 
42 SP-CALC$("RSSHEARII) 
43 REACT 
value SP-IMPORT("RSSHEAR", "REACT#") 
- 143.99 
Text STR$(REACT#, DECIMAL-CFGO) 
- 143.99 
44 RNUMB 
Value SP-IMPORT("RSSHEARI', "NUM#I') 
= 4.00 
Text STR$(RK M #, 0) 
rr 4 
45 RRNUMB 
Value INT((RNUMB#/2)+0.51) 
= 2.00 
TeXt STR$(RRNUHB#, 0) 
-2 
46 RRNUMC 
Value INT((RRNUMB#/COLWJMB#)+0.9) 
= 2.00 
Text STR$(RRNUMCI, 0) 
=2 
47 PRINT$(" 
48 PRINT$("MIN NUMBER OF BOLTS TO SATISFY SINGLE SHEAR CAPACITY PER ANGLE 
is ll+RRNUMB$) 
- MIN NUMBER OF BOLTS TO SATISFY SINGLE SHEAR CAPACITY PER ANGLE IS 2 
49 ALENREQ 
Value ((RRNUMCI-I)*SPACINI)+2*EDGE#, 
- 111.60 
Text STR$(ALENREQ#, DECIMAL-CFGO) 
= 111.60 
50 WA" 
value IF(ALENREQ#>LENKA. Xi AND ALEMQ#<-LENMAX#, 1,2) 
2.00 
Text STR$(WARN#, DECIMAL-CFGO) 
2.00 
51 WARL 
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Value IF(ALENREQI>LENMAXJ, 1,2) 
2.00 
Text STR$(WARL#, DECIMAL-CFGO) 
= 2.00 
52 SSCLS 
Value IF(WARN#=l OR WARL#=l, CLSo, SOUND(0,0)) 
- 1.00 
Text STR$(SSCLS#, DECIMAL_CFGo) 
- 1.00 
53 SD 
value IF(WARN#=l OR WARL#-l, SOUND(300,10), SOUND(0,0)) 
= 1.00 
Text STR$(SD#, DECIK&L_CFGo) 
= 1.00 
54 SDD 
Value (null) 
- (null) 
Text IF(WARN$-111.0011 OR WARL$=111.0011, PRINT$ 
55 WARNN 
Value (null) 
- (null) 
Text IF(WARN$="1.00", PRINT$("WARNING... MIN PLATE LENGTH REQUIRED IS "+ALENR 
F, Q$+" WHILE THE PROPOSED LENGTH IS "+LENMAX$),, " 
56 WARNL 
Value (null) 
- (null) 
Text IF(WARL$="1.00", PRINT$("WARNING ... MAX PLATE LENGTH IS "+LENMAX$+" WHILE THE REQUIRED LENGTH IS "+ALENREQ$), PRINT$(" 
m 
57 PRINT$(" 
58 SDDD 
Value (null) 
= (null) 
Text IF (WARN$=" 1.00"OR WARL$=111 - 0011, PRINT$ 
PRINT$(" 
59 WARNNN 
Value (null) 
(null) 
Text IF(WARN$-112.0011 AND WARL$-112.0011, PRINT$ ("PLATE LENGTH O. K. UP TO "+BOLT 
NUMB$+" BOLTS PER COLUMN. #%" 11) 
= PLATE LENGTH O. K. UP TO 13 BOLTS PER COLUMN., 
60 PRINT$(" 
61 DBOL 
value IF(RRNUMB#>BOLTNUMB#, IF(RRNUMB#>2*BOLTNUMB#, 3,2), l) 
= 1.00 
Text STR$(DBOL#, DECIHAL-CFGo) 
= 1.00 
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62 BOLCOL 
Value PROMPTRD(I'How many columns of bolts per side ? ", DBOL#, COLNUMB#, DBOL#) 
= 1.00 
Text STR$(BOLCOL#, 2) 
1.00 
63 DBOLTNU 
Value INT(RRNUMB#/BOLCOL#+. 5) 
= 2.00 
Text STR$(DBOLTNU#, DECIMAL-CFGO) 
- 2.00 
64 DBOLTNUM 
Value IF(DBOLTNU#<-1,2, DBOLTNU#) 
- 2.00 
Text STR$(DBOLTNUM#, DECIMAL_CFGO) 
- 2.00 
65 BOLTNUM 
Value PROMPTRD(IIHOW many bolts per column '? ", DBOLTNUM#, BOLTNUMB#, DBOLTNUM#) 
= 4.00 
Text STR$(BOLTNUM#, 2) 
- 4.00 
66 ETD 
Value IF(EDGE#/(2*DIAM#)<=l, EDGE#/(2*DIAM#), l) 
= 0.77 
Text STR$(ETDJ, DECIXAL_CFGO) 
= 0.77 
67 EFF 
Value (2*BOLCOL#*BOLTNUM#)-(2*BOLCOL#)+(2*BOLCOL#*ETD#) 
= 7.54 
Text STR$(EFF#, DECIMAL_CFGO) 
= 7.54 
68 CHECK 
Value REACT#/EFF# 
= 19.10 
Text STR$(CHECK#, DECIMAL_CFGO) 
= 19.10 
69 CRIT 
Value SP_IMPORT("RSSHEAR'lil'ICRIT#") 
= 50.24 
Text STR$(CRIT#, DECIMALý-CFGO) 
- 50.24 
70 EDGD 
Value EDGE 
- 30.80 
Text STR$(EDGD#, DECIMAL_CFGO) 
30.80 
71 HSP 
Value 0 
= 0.00 
Text STR$(HSPI, 2) 
0.00 
72 VSP 
Value 0 
= 0.00 
Text STR$(VSP#, 2) 
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0.00 
73 VSPAC 
Value (EDGD#+((BOLTNUM#-I)*SPACIN#))*(-I) 
= -180.80 
Text STR$(VSPAC#, 2) 
= -180.80 
74 TOT 
Value (BOLTNUM#-l)*SPACIN# 
- 150.00 
Text STR$(TOT#, 2) 
- 150.00 
75 H 
Value TOT#/2+EDGD 
= 105.80 
Text STR$(H#, DECIMAL-CFGO) 
= 105.80 
76 FINSPAC 
Value BOLTNUM#-1 
= 3.00 
Text STR$(FINSPAC#, 0) 
=3 
77 MESS 
Value (null) 
- (null) 
Text FINSPAC$+" @ "+SPACIN$ 
-3@ 50.00 
78 SP_EXPORT$("BOLTELEVI't"WEB#" , FLANCE#) 79 SP_EXPORT$("BOLTELEVIIIII'LEG#" , LEG#) so SP_EXPORT$("BOLTELEVIIII'DIA#" , DIAM#) 81 SP-CALC$("BOLTELEVII) 
82 XI 
value 480 
= 650.00 
Text STR$(XI#, 2) 
- 650.00 
83 Yi 
Value 840 
- 806.00 
Text STR$(YI#, 2) 
- 806.00 
84 SP-RECT_ARRAY$ ("BOLTELEV", HSP#+Xj#, VSPAC#+VSP#+Yi#, VERTSPA#, SPACIN#, 1, B 
OLTNUM#) 
85 SP_CLEAR$("BOLTELEVII) 
401 SPECSHEET 
Value (null) 
= (null) 
Text 'IRBTCBG" 
RBTCBG 
402 MASTER 
Value (null) 
= (null) 
TeXt IIBTBSEL" 
= BTBSEL 
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403 OUTFILE 
Value (null) 
= (null) 
Text I'synthtmp" 
= synthtmp 
404 XINSERT 
Value 0 
= 650.00 
Text (null) 
= (null) 
405 YINSERT 
Value 0 
= 806.00 
Text (null) 
= (null) 
406 SCALE 
Value 2.50 
- 2.50 
Text (null) 
= (null) 
407 ROTATE 
Value 0.0 
= 0.00 
TeXt (null) 
= (null) 
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Design Session Formulae 
----------------------- 
Design Session Name - RIGCON 
Associated Master Drawing Name = NONE 
Date of creation : Fri Sep 27 13: 57: 18 1991 
1 PAGCLR 
Value CLS () 
= 1.00 
Text STR$(PAGCLR#, DECIMAL_CFGo) 
= 1.00 
2 PRINT$("BEAM TO COLUMN END PLATE CONNECTION") 
= BEAM TO COLUMN END PLATE CONNECTION 
3 PRINT$(" ------------------------------------ 
;R ------------------------------------ 
4 INT$("The sections sizes & shear are taken from file SIZFIL. TBL, 1) 
The sections sizes & shear are taken from file SIZFIL. TBL 
5 vi 
Value (null) 
= (null) 
TeXt TABLE$ ("SIZFIL. TBL", 11111,1)+"x"+TABLE$ ("SIZFIL. TBL" . 11111,2)+"X"+TABLE$ (I'S IZFIL. TBL", "111,3) 
= 6lOx229xl25 
6 V2 
Value (null) 
= (null) 
Text TABLE$("SIZFIL. TBL'I, "l", 4) 
43 
7 V3 
value (null) 
= (null) 
Text TABLE$(I'SIZFIL. TBLII, I'2'1,1)+ "x"+TABLE$("SIZFIL. TBL", "211,2)+"x"+TABLE$("S 
IZFIL. TBL", "211,3) 
= 203X203x7l 
8 V4 
Value (null) 
= (null) 
TeXt TABLE$("SIZFIL. TBLII, 'I2'1,4) 
43 
9 V5 
Value VAL(TABLE$("SIZFIL. TBL", "311,1)) 
- 143.99 
TeXt STR$(V5#, DECIMAL_CFGo) 
143.99 
10 V6 
Value VAL(TABLE$("SIZFIL. TBL", "111,1)) 
= 610.00 
Text STR$(V6#, DECIMAL-CFGO) 
= 610.00 
11 PLTH 
Value IF(V6#>533,10,8) 
= 10.00 
Text STR$(PLTH#, DECIMAL-CFGO) 
= 10.00 
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12 SP-EXPORTSTR$("UBELEV11', "SIZE$", Vl$) 
13 SP-EXPORTSTR$("UBELEV1", "GRA$", V2$) 
14 SEý-EXPORT$("UBELEV11', "LEN#11,350) 
15 SP-EXPORT$("UBELEV1", "N#", 0.5) 
16 SP-EXPORT$("UBELEV1", "BNOT#", O) 
17 SP-EXPORT$("UBELEV111,11KLN#11,0.5) 
18 SP-EXPORT$("UBELEV1", "LBNOT#", O) 
19 XI 
Value 650 
- 650.00 
Text STR$(XI#, DECIMAL-CFGO) 
- 650.00 
20 Yi 
Value 840 
= 840.00 
Text STR$(YI#, DECIMAL_CFGo) 
= 840.00 
21 SP-INSERT-CALC-OUTPUT$("UBELEV1", XI#+PLTH#, YI#, O) 
22 UPLEN 
Value INT(SP_IMPORT("UBELEV111,11D#")+500) 
= 1111.00 
Text STR$(UPLEN#, DECIMkL_CFGo) 
- 1111.00 
23 SEý-EXPORTSTR$("UCOLUMN", "SIZE$", V3$) 
24 SP-EXPORTSTR$("UCOLUMN", "GRA$", V4$) 
25 SP-EXPORT$("UCOLUMN", "L#", UPLEN#) 
26 SPý-EXPORT$("UCOLUMN'l, "LEN#", UPLEN#) 
27 SP-INSERT-CALC-. ýOUTPUT$("UCOLUMN", XI#, YI#, O) 
28 FL 
Value SEý_IMPORT(IlUCOLUMN", "W") 
= 206.20 
Text STR$(FL#, DECIMAL_CFGo) 
= 206.20 
29 SIZE 
Value (null) 
= (null) 
Text V1$ 
= 61Ox229x125 
30 WT 
Value SP_IMPORT('IUBELEVl", "WT#I') 
- 11.90 
Text STR$(WT#, DECIMAL-CFGO) 
= 11.90 
31 D 
Value SP-IMPORT("UBBLEV11l, "WDEPTHJ") 
= 547.20 
Text STR$(D#, DECIMAL_CFGo) 
= 547.20 
32 BNOT 
Value VAL(TABLE$("tBEAMS. TBL", SIZE$, 10)) 
= 34.00 
Text STR$(BNOT#, DECIMAL-CFGO) 
= 34.00 
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33 SP-EXPORT$("RSSHM", "REACT#", V5#) 
34 SP-EXPORT$("RBTCBG", "XI#", XI#) 
35 SP-EXPORT$("RBTCBG", "YI#", YI#-BNOT#) 
36 SP-EXPORT$("RBTCBG", "LEG#", PLTH#) 
37 SP-INSERT-CALC-OUTPUT$("RBTCBG", XI#, YI#-BNOT#, O) 
38 SP-CALC$("PLATECHKII) 
40 SP-EXPORT$("PLATE'l, "BNOT#", BNOT#) 
41 SP-EXPORT$("PLATE'l, "PLTH#", PLTH#) 
42 SP-EXPORT$("PLATE'l, "LEN#", V6#-BNOT#+25) 
43 SP-INSERT-CALC-OUTPUT$("PLATE", XI#, YI#, O) 
45 SP-CLEAR$("RBTCBG") 
46 SP-CLEAR$("RSSHEAR") 
47 SP-CLEAR$("PLATECHK") 
48 SP-CLEAR$("PLATE") 
401 SPECSHEET 
value (null) 
- (null) 
Text IIRIGCONII 
= RIGCON 
402 MASTER 
Value (null) 
(null) 
Text "NONE" 
- NONE 
403 OUTFILE 
Value (null) 
= (null) 
Text I'synthtmp" 
synthtmp 
404 XINSERT 
Value 0.0 
- 0.00 
Text (null) 
= (null) 
405 YINSERT 
Value 0.0 
= 0.00 
Text (null) 
- (null) 
406 SCALE 
Value 2.5 
= 2.50 
Text (null) 
= (null) 
407 ROTATE 
Value 0.0 
- 0.00 
Text (null) 
= (null) 
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Design Session Fornulae 
----------------------- 
Design session Name = PLATE 
Associated Master Drawing Name = PLATE 
Date of creation Fri Sep 27 13: 57: 29 1991 
0 PRINT$(" 
1 PRINT$("END PLATE") 
= END PLATE 
2 LL 
Value 25 
- 25.00 
Text STR$(LL#, DECIHAL_CFGo) 
- 25.00 
3 BNOT 
Value 30 
= 34.00 
Text STR$(BNOT#, DECIMAL-CFGO) 
- 34.00 
4 LEN 
Value 220 
= 601.00 
Text STR$(LEN#, DECIMAIý_CFGO) 
- 601.00 
5 PLTH 
Value 10 
- 10.00 
Text STR$(PLTH#, DECIMAL-CFGO) 
= 10.00 
6 WELD 
Value IF(PLTH#=10,8,6) 
= 8.00 
Text STR$(WELD#, DECIMAL_CFGo)+"mm Fillet welds" 
- 8.00mm Fillet welds 
7 W 
Value WELD# 
- 8.00 
Text STR$(W#, DECIMAL-CFGO) 
= 8.00 
401 SPECSHEET 
Value (null) 
- (null) 
Text "PLATE" 
- PLATE 
402 MASTER 
Value (null) 
- (null) 
Text "PLATE" 
PLATE 
403 OUTFILE 
Value (null) 
- (null) 
Text "synthtmp" 
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= synthtmp 
404 XINSERT 
Value 0.0 
= 650.00 
Text (null) 
- (null) 
405 YINSERT 
Value 0.0 
= 840.00 
Text (null) 
= (null) 
406 SCALE 
Value 1.0 
= 2.50 
Text (null) 
= (null) 
407 ROTATE 
Value 0.0 
= 0.00 
Text (null) 
= (null) 
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>: Synthesis Language 
:: May 1986, Claude Zervas 
Constant declarations 
CONSTANTS 
pi :=3.1415926535897932384626433; 
TRUE 1; 
FALSE 0; 
When using the ERRORO function, there is no need to use RETURN 
to exit the function, as ERRORO causes all execution to halt. 
Use the WARNINGO function to di splay messages that look like errors 
but do not halt execution. 
New internal SpecSheet functions not documented. 
WARNING( TEXT similar to ERRORO without halting execution 
DECIMAL_CFGO returns decimal configuration (0,1,2, etc. ) 
FRACTION-CFG0 returns fraction denominator (2,4, ..., 64) SOUND-CFG0 1- sound on; 0= sound off 
DEGREE_CFGO 1= degrees; 0= radians 
FEET_CFGO 1- feet; 0- other 
TEXT_CFG$() __ "ARCH", 11ARCHI11# "ENG11,11STR11, or I'll 
LANGUAGE_CFG$() examples are "english", "jivell, or whatever 
STR-UPPER$( TEXT returns the string converted to upper-case 
STR_LOWER$( TEXT returns the string converted to lower-case 
DELAY( THOUSANDTHS-OF-SECONDS ) 
Waits the specified number of 1/1000's of a second (ie, if 
1000 is passed, the function will pause for 1 second before 
returning. The maximum delay is 32767 1/1000th seconds, which 
is equal to 32.7 seconds. 
Under MSDOS/PCDOS the resolution of the timer is only 
1/18.2 of a second (approx. a twentieth of a second). This 
means that the minimum wait time is 55 thousandths of a second 
(unless 0 is specified). 
Always returns 1. 
GETKEY$() 
Waits for the user to hit a single key. Returns the value 
of that key, which is usually a single character. 
Function keys as well as arrow keys (etc. ) will return a 
two character string, with the first character being the 
escape (ascii 27) character. 
On the NEC (Japanese) PC, this function should be able to 
return both bytes of the Kangi characters. 
When using this function to get function keys (or any key 
that returns a sequence of two or more characters (excluding 
Kangi chars. ) you will not get the actual characters 
transmitted by the keyboard. Instead, you will get the 
SpecSheets translation of that function key's sequence. This 
is done so as to provide a single common key translation across 
all PC's and all terminals under Unix., In this way, all 
functions written in this language will always recognize the 
same key sequences. Unfortunately this also means that any and 
all unrecognized key sequences are treated as being the same. 
SOUND ( PITCH, DURATION ) 
Produces a sound of the specified pitch and duration. 
The sound is crude, but there. Under Unix, this function 
just prints aAG (Bell) character to produce a single tone. 
SOUND(440,9) is middle C for about half a second. The 
duration is in 1/18.2 of a second and should only have values 432 
from 0.. 273 (273 is approx. 15 seconds). Pitch is the 
frequency in hertz with values from 0-20000. 
Always returns 1. 
CLSO 
Works only during Full-Recalc or Batch (Run) mode. Clears the 
window to which all prints & prompts are written. Sets the 
cursor to the home position (row 1, column 1). Returns 1 if 
successful. 0 if not, or not during a Full-Recalc. 
CLRTOEOLO 
CLeaR TO End Of Line. Works only during Full-Recalc or Batch 
mode. Clears/erases all characters from the current position 
in the window to the end of that same line. Returns I if 
successful, 0 if not. Also returns 0 if not during Full-Recalc. 
MOVE( ROW, COLUMN ) 
Move the cursor to the specified row and column. The next 
PRINT$() or PROMPTO (etc. ) will start writing at this new 
position. Returns 1 if ROW & COLUMN are valid positions, else 
it returns 0. 
On most PC's, valid values are ROW: 1-22, COLUMN: 1.. 78. On 
Unix windowing systems, these ranges may be quit a bit smaller 
or larger. 
SST-MESSAGE$( MESSAGE-NUM ) 
Accesses the language. SST file, returning the MESSAGE with the 
same number as was passed to this function. For example, 
SST_MESSAGE(13) will return the string "Yes" if the english. sst 
file is the current language file. 
If the specified message number is not found, a string of length 
zero is returned (ie fill ). 
SST-ERROR$( ERROR-NUM ) 
Does the same thing as SST-MESSAGE$() except that this function 
returns the specified error message. For Example, 
SST-ERROR$(11) returns the string 
11 Error 11: Prompt input out of range. Please re-enter. 
If the specified error number is not found a string of length 
zero is returned. 
Public (exported) functions 
FUNCTION PUBLIC 
SP_CIRC_ARRAY$(drawname$, cx, cy, rad, startang, incangle, num 
This function places objects in an evenly spaced circle. 
The first object will start at startang. The last object 
will be at (startang + incangle). 
VARIABLES full, deg, degoffset, x, y, it POutfi. le$, pscale, px, py; 
VARIABLES drawing_rotation; 
IF (FULLRECALCO - 0) THEN 
RETURN "SP_CIRC_ARRAY$() not executed. "; 
END 
IF (num <= 1) THEN 
END 
ERROR(I'SP_CIRC_ARRAY$() requires two or more objects. "); 
poutfile$ := GLOBALSTR$("OUTFILE$"); 433- 
pscale := GLOBAL("SCALE#"); 
px GLOBAL("XINSERTI"); 
py GLOBAL("YINSERT#"); 
i :-0; 
deg := startang + GLOBAL(11ROTATEV'); 
drawing_rotation :- SP_IMPORT(drawname$, "ROTATE#"); 
Don't insert the last object on top of the first object 
if the included angle is 360 degrees. 
IF (incangle - 360 OR incangle -360) THEN 
degoffset incangle num; 
ELSE 
degoffset incangle (num - 
END 
WHILE i< num ) DO 
x cx + (rad * COS(deg)) + px; 
y cy + (rad * SIN(deg)) + py; 
SP-INSERT_ABS$(drawname$, poutfile$, x, y, 
IF 0) THEN 
pscale, (deg - startang) + drawing_rotation); 
SP-OUTPUT$( drawname$ 
ELSE 
SP-OUTPUT-MASTER$( drawname$ 
END 
deg deg + degoffset; 
i+ 
END 
RETURN 11SP-CIRC-ARRAY$() successful. "; 
FUNCTION PUBLIC 
sp__RECT-ARRAY$( drawname$, sx, sy, dx, dy, c, r) 
This function is a rectangular array function. 
You specify the design name, start x&y, delta x&y, 
number of columns, and the number of rows. 
VARIABLES xoff, yoff, i, rota, scale, outfile$; 
IF (FULLRECALC () - 0) THEN 
RETURN "SP-RECT_ARRAY$() not executed. "; 
END 
IF (C <= 0) OR (r <- 0) THEN 
ERROR("Row and/or column is invalid in SP_RECT_ARRAY$(). 11); 
END 
i :-0; 
yof f :=0; 
rota SP-IMPORT(drawname$, "ROTATEP'); 
scale GLOBAL("SCALE#"); 
outfile$ :- GLOBALSTR$("OUTFILE$"); 
WHILE ( yoff <r) DO 
i :-0; 
WHILE i<c) DO 
SP-INSERT-ABS$(drawname$, outfile$, (sx + (dx 
(sy + (yoff dy)), scale, rota); 
IF (yoff = 0) AND (1 0) THEN 
SP-OUTPUT$( drawname$ 
ELSE 
SP-OUTPUT-MASTER$( drawnane$ 
END 
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+ 
END 
yoff := yoff + 1; 
END 
RETURN "SP_RECT_ARRAY$() successful. "; 
FUNCTION PUBLIC 
sp__A. UTO-STEP$( drawý_name$, startx, starty, stopx, stopy, num 
This array function automatically places the drawing "draw_namell 
into a "stair-stepping" array. 
You specify the starting and ending coordinates and the number of 
objects (steps). The function figures the delta-x and delta-y 
needed to space each object (drawing) evenly. 
VARIABLES full, xoff, yoff, i; 
IF (FULLRECALCO =0) THEN 
RETURN 11SP-AUTO-STEP$() not executed. "; 
END 
IF (num <= 1) THEN 
END 
ERROR(IISP_AUTO-STEP$() requires two or more objects. "); 
xoff (stopx - startx) / (num - 1); 
yoff (stopy - starty) / (num, - 1); 
i :-0; 
WHILE i< num ) DO 
SP_EXPORT$( draw_name$, IIXINSERT#11, (startx + (xoff * i))); 
SP_EXPORT$( drawý_name$, 11YINSERT#11, (starty + (yoff * 
IF (i - 0) THEN 
SP_OUTPUT$( draw_name$ 
ELSE 
SP-OUTPUT-MASTER$( draw-name$ 
END 
i :-i+ 
END 
RETURN IISP-AUTO_STEP$() successful. "; 
FUNCTION PUBLIC 
Sp_STEP_ARRAY$( draw-name$, startx, starty, dx, dy, num 
This array function places the drawing "draw-namell into a 
"stair-stepping" array. 
You specify the starting coordinates, the delta-x and delta-y, 
and the number of objects (steps). 
VARIABLES full, i; 
IF (FULLRECALCO -0) THEN 
END 
RETURN "SP-STEP, 
_ARRAY$() not executed 
IF (num <- 0) THEN 
ERROý('lSP_STEP_ARRAY$() requires two or more objects. "); 
END 
i :=0; 
WHILE i< num ) DO 
SP-EXPORT$( drawý-names, "XINSERT#11, (startx + (dx 
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SP_EXPORT$( draw-name$, "YINSERT#", (starty + (dy 
IF (i = 0) THEN 
SP_OUTPUT$( drawý-name$ 
ELSE 
SP-OUTPUT_MASTER$( draw_name$ 
END 
i :-i+ 
END 
RETURN "SP_STEP_ARRAY$() successful"; 
FUNCTION PUBLIC 
TABLE$( file$, key$ col 
This table 
iunction 
searches file$ for the row that starts 
with the string key$. If this row is found, the item in the 
column specified by col is extracted and returned. The columns 
are separated by the STANDARD delimiters which are 3 or more spaces 
or a tab. 
VARIABLES line$, result$, found, key_found$; 
found FALSE; 
key$ STR_UPPER$( key$ 
FILE_REREAD$( file$ ); 
WHILE (FILE-EOF( file$ FALSE) AND (found = FALSE) DO 
line$ :- FILE-READ$( file$ ); 
key_found$ := STR-UPPER$( STRTOK$(line$, 1, "STANDARD") 
IF (key_found$ key$) THEN 
found TRUE; 
END 
END 
FILE-CLOSE$( file$ ); 
IF (found - FALSE) THEN 
WARNING(I'Key value \"11 + key$ + 10\11 of table + file$ + 
11\11 was not found. n); 
WARNING(" ...... PRESS CTRL-C FOR OPTIONS 
....... END 
result$ :- STRTOK$(line$, col+l, "STANDARD"); 
IF (LENGTH(result$) - 0) THEN 
WARNING(I'Table value not found for table + file$ + 
"\" key \ff" + key$ + "\11 column 11 + STR$(col, 0) + 
WARNING(" ...... PRESS CTRL-C FOR OPTIONS ...... It);. WARNING( ........ PRESS CTRL-C FOR OPTIONS OR A CRASH WILL OCCUR 11 
END 
RETURN result$; 
FUNCTION PUBLIC 
TABLE-RC$( file$, rowkey$, colkey$ 
This function differs from TABLE$() in, that colkey$ is a string 
that is searched for in the first line of theýfile. In searching 
for this column header, the column number of, that column is 
determined. ' The rest of the function then works similarly to 
TABLE$() as described above. 
VARIABLES line$, result$, found, column, first_column, key_found$; 
found := FALSE; 
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rowkey$ STR-UPPER$( rowkey$ 
colkey$ STR_UPPER$( colkey$ 
FILE-. REREAD$( file$ ); 
Read first line of file. This line is assumed to NOT be blank, 
and to be the line containing the column headers for table. 
line$ :- FILE-READ$( file$ ); 
Get the first column header. If this header starts at the 
very beginning of the line, then it is a header for the 
row-keys, and hence is not a column header. So increment the 
column for which STRTOK$() is to retrieve. 
result$ :- STRTOK$(line$, 1, "STANDARD"); 
IF (INSTRING(line$, result$, 0) - 0) THEN 
column :-1; 
first-column TRUE; 
ELSE 
column :-0; 
first-column FALSE: 
END 
Use STRTOK$() consecutively to find the column number of the table. 
WHILE (found - FALSE) DO 
column column + 1; 
result$ STR. UPPER$( STRTOK$(Iine$, column, "STANDARD") 
IF (result$ - colkey$) THEN 
found := TRUE; 
ELSE 
If STRTOK returns a string of length zero, then 
that means that the column being search for does 
not exist. Hence the column header was not found. 
IF (LENGTH(result$) = 0) THEN 
ERROR("Column key \1111 + colkey$ + 
11\11 not found for table \1111 + file$ + 
END 
END 
END 
Start search for the rowkey of the table by reading each line 
of the file until STRTOK$() retrieves the value needed. 
found :- FALSE; 
WHILE (FILE_EOF( file$ FALSE) AND (found FALSE) DO 
line$ :- FILE-READ$( file$ ); 
key-found$ := STR-UPPER$( STRTOK$(line$, 1, "STANDARD") 
IF (key_found$ rowkey$) THEN 
found TRUE; 
END 
END 
FILE_CLOSE$( file$ 
IF (found - FALSE) THEN 
ERROR("Key value + rowkey$ + 11\11 of table + file$ 
was not found. "); 
END 
If the first column of the header row does not start at 
the beginning of the line, then add one to the column number 
for which STRTOK is to retrieve. 
IF (first_column - FALSE) THEN 
column := column + 1; 
END 
Retrieve the column. If it ýSFnft exist, print an error. 
result$ := STRTOK$(line$, column, "STANDARD"); 
IF (LENGTH(result$) = 0) THEN 
ERROR("Table value not found for table \1111 + file$ + 
row \1111 + rowkey$ + 11\11 column \1111 + colkey$ 
END 
RETURN result$; 
FUNCTION PUBLIC 
ARCH-NZ$( val ) 
Arch-ýNo-leading_Zero function. This function is the same as the 
ARCH$() function except that if there is a leading 11011 in the 
output string, it is striped off. For example, if the value 0.5 
is passed to this function, ARCH$(val) returns <0 1/2">, then the 
REPLACE$() function strips off the zero giving <1/2">. 
VARIABLES x$, arch_str$, zero-position; 
arch-str$ :- ARCH$(val); 
zero-position :- INSTRING(arch_str$, 110 ll, 0), - 
IF (zero_position = -1) THEN 
Leading zero not found. Return value Of ARCH$(val). 
x$ :- arch-str$; 
ELSE 
Leading zero found. Replace 110 11 with I'll (i. e. nothing). 
x$ :- REPLACE$(arch_str$, zero-position, 2, I'll); 
END 
RETURN 
FUNCTION PUBLIC 
ARcHI_NZ$( val 
Performs the same function as ARCH_NZ$() (i. e. striping of leading 
zero) except for using ARCHI$() for architecutal inches. 
VARIABLES x$, arch_str$, zero-position; 
arch_str$ :- ARCHI$(val); 
zero_position :- INSTRING(arch_str$, UO fl, 0); 
IF (zero-position - -1) THEN 
Leading zero not found. Return value of ARCH$(val). 
x$ :- arch-str$; 
ELSE 
Leading zero f ound. Replace 0 with (i. e. nothing) . x$ :- REPLACE$(arch-str$, zero-position, 2, ""); 
END 
RETURN X$; 
FUNCTION PUBLIC 
p]ROMPT-ARCH( text$ 
Prompts for a value in architectural units by calling the 
PROMPT_ARCHSTR$() function, returning the numeric equivalent. 
See the PROMPT_ARCHSTR$() external function below for an 
explanation of what the PROMPTO function returns when NOT 
performing a full-recalculation. -1 "ý 
VARIABLES response$, val; 438 
IF ( FULLRECALCO = FALSE ) THEN 
val :- PROMPT(""); 
ELSE 
response$ :- PROMPT_ARCHSTR$( text$ 
val :- ARCHVAL( response$ 
END 
RETURN val; 
FUNCTION PUBLIC 
PROMPT-ARCHSTR$( text$ 
This function prompts for architectural units. It prints text$, 
and then waits for a response. If the response is not a valid 
architectural unit of the form C <feet>'-<inches> <fraction>" 
then the response is rejected and an error message printed. The 
function will loop, re-prompting the user, until a valid response 
is obtained. 
The PROMPTSTR$() function has an interesting side affect when 
NOT performing a full-recalculation of a SpecSheet; that is, it 
will return the text value from the Text column of the row of the 
SpecSheet design in which it was executed. 
Therefore, when an external function (e. g. PROMPT_ARCHSTR$()) is 
used in a SpecSheet design (either directly (in a formula) or 
indirectly (though another external function)) and that external 
function uses the PROMPTSTR$() function, then that external function 
can retrieve the text value of the currently executing row of the 
currently executing SpecSheet design. 
What this allows the programer to do is if an external function 
should not execute when not performing a full-recalculation, but 
SOME value MUST be returned, then the PROMPTSTR$() and PROMPTO 
functions can be used to return default values, either text or 
numeric, from the row of the SpecSheet design that uses either 
of these two functions. 
VARIABLES response$, done; 
IF ( FULLRECALCO FALSE ) THEN 
response$ PROMPTSTR$("");, 
RETURN response$; 
END 
done :- FALSE; 
WHILE (done - FALSE) DO 
response$ :- PROMPTSTR$( text$ 
IF (IS_ARCH( response$ TRUE) THEN 
done :- TRUE; 
ELSE 
WARNING(" \1111 + response$ + "\11 is not a valid 
"architectural unit. Please try again. 
END 
END 
RETURN (response$); 
FUNCTION PUBLIC 
PROMPTR_MCHSTR$( text$, min$, max$ 
This function prompts for a range of 'architectural units. It prints 
text$, and then waits for a response., If the response is not a valid 
architectural unit of the fo2j <feet> '-<inches> <fraction>" 1, 
then the response is rejected and an error message displayed. Also, 
if the response is out of the specified range between min$ and max$ 
(both valid architectural strings), then the response is rejected and 
another message is displayed. The function will loop, re-prompting 
the user until a valid response is obtained. 
VARIABLES response$, prompt_text$, done; 
IF ARCHVAL(min$) >= ARCHVAL(max$) ) THEN 
ERROR(I'Mininum architectural value (11 + min$ + 11) must be + 
"less than Maximum arch. value (11 + max$ + 
END 
IF FULLRECALCO - FALSE ) THEN 
response$ :- PROMPTSTR$(""); 
RETURN response$; 
END 
prompt_text$ :- text$ ++ min$ ++ max$ + 
done :- FALSE; 
WHILE (done - FALSE) Do 
response$ :- PROMPT_ARCHSTR$( prompt_text$ 
IF (ARCHVAL(response$) < ARCHVAL(min$)) OR 
(ARCHVAL(response$) > ARCHVAL(max$)) THEN 
WARNING( SST-ERROR$(Il) 
ELSE 
END 
END 
done := TRUE; 
RETURN (response$); 
FUNCTION PUBLIC 
PROMPT-CHOICE$( prompt$, choice$ 
A prompt function that will only accept (as valid responses) 
the choices given in the choice$ string. Each choice in the 
choice$ string must be separated by a comma and/or a space. 
If you want spaces to be a part of a choosable response, then 
remove the blank space in the string 11,11 that appears as the 
third parameter of the STRTOK$() function what is within the 
second while loop. 
VARIABLES response$, found, search, column, result$; 
IF ( FULLRECALCO FALSE ) THEN 
response$ PROMPTSTR$("11); 
RETURN response$; 
END 
found :- FALSE; 
WHILE (found - FALSE) DO 
response$ := PROMPTSTR$( prompt$ + "(I'-+ choice$ + I')"); 
column 1; 
search TRUE; 
WHILE (search - TRUE) Do 
result$ STR-UPPER$(STRTOK$(choice$, column, 
column columný+ I; 
IF (result$ - STR-UPPER$(response$)) THEN, 
found TRUE; 
search FALSE; -- 440 
ELSE 
END 
END 
IF (LENGTH(result$) = 0) THEN 
found FALSE; 
search FALSE; 
END 
IF (found - FALSE) THEN 
WARNING(" \1111 + response$ + 11\11 is not a valid 11 + 
END 
"choice. Please try again. it); 
END 
RETURN (response$); 
FUNCTION PUBLIC 
PROMPTRD( prompt$, min, max, default 
Prompt Range Default function. 
Combines both PROMPTDO and PROMPTRO functions to 
(with a specifed default value) that is within the 
min and max. 
Note that the SST_ERROR$() is used to obtain Error 
<language>. SST file in order to tell the user that 
is not within the range of min and max. 
VARIABLES done, input; 
IF (min > max) THEN 
ERROR(I'Minimum range > maximum range. "); 
END 
IF (default < min OR default > max) THEN 
ERROR(I'Default out of range. "); 
END 
obtain a value 
range of 
11 out of the 
the entered value 
done :- FALSE; 
WHILE (done - FALSE) DO 
input :- PROMPTD( (prompt$ ++ STR$( min, 2 
+ STR$( max, 2)+ I')"), default 
IF (input < min OR input > max) THEN 
WARNING( SST_ERROR$(Jl) 
ELSE 
END 
END 
RETURN input; 
done :- TRUE; 
FUNCTION PUBLIC 
pROMPTD-STR$( prompt_ýtxt$, default-str$, var_name$ 
Prompt Default String function. 
This function is very similiar in operation to the PROMPTDO 
function (an internal SpecSheet function) used for default 
numeric responses. 
This string prompting function always prompts with the same 
default value passed in default_str$. This, function requires 
the variable name of the row in which it is used. This 
variable name is used in order to export, the default text string 
to the TEXT field of the SpecSheet in which the PROMPTSTR$() 
function (used within this function) is being executed. 441 
GLOBALSTR$() is used to obtain the name of the current SpecSheet 
that is executing, which is needed in order to export a value 
to a variable. 
VARIABLES response$; 
SP_EXPORTSTR$( GLOBALSTR$("SPECSHEET$"), var_name$, default_str$ 
response$ :- PROHPTSTR$( prompt__txt$ 
RETURN response$; 
FUNCTION PUBLIC 
FILE_BOM$(iteml$, item2$, item3$, item4$) 
This function writes the four items to the next line of file$ 
VARIABLES file$; 
file$ :- GLOBALSTR$ 
FILE-WRITE$ ( file$ 
item3$ + 
RETURN ( file$ ); 
("OUTFILE$"); 
+ ". BOM", iteml$ ++ item2$ 
11 + item4$ ); 
FUNCTION PUBLIC 
Sp_BOM_INSERT-ABS-CALC-OUTPUT$ (file$, scale_factor, 
iteml$, item2$, item3$, item4$) 
This function inserts the "BOM" drawing at the coordinates (0,0) 
in the drawing, OUTFILE$, with the scale factor, SCALE#, after 
EXPORTing to ITEM1$, ITEM2$, ITEM3$, ITEM4$ and ITEM5$. 
VARIABLES specsheet-name$; 
specsheet_naine$ := GLOBALSTR$ ("SPECSHEET$"); 
SP_EXPORTSTR$ ("bomsub", "ITEM1$", iteml$); 
SP_EXPORTSTR$ ("bomsub", "ITEM2$", ltem2$); 
SP_EXPORTSTR$ ("bomsub", "ITEM3$", item3$); 
SP_EXPORTSTR$ ("bomsub", "ITEM4$", item4$); 
SP_INSERT_ABS_CALC_OUTPUT$ ("bomsub", file$, 0,0, scale-factor, 0); 
RETURN (specsheet_name$); 
FUNCTION PUBLIC 
Sp_cALc-QUTPUT$ (sheet$, outputfile$) 
This function exports outputfile$ name to the OUTFILE$ master cell 
of the SpecSheet sheet$. It then calculates and outputs sheet$. 
SP-EXPORTSTR$(sheet$, 
SP_CALC$( sheet$ ); 
SP_OUTPUT$( sheet$ 
RETURN (sheet$); 
"OUTFILE$", outputfile$);, 
FUNCTION PUBLIC 
SP_INSERT$( sheet$, xins, yins, ang 
This function sets the xinsert, yinsert and angle variables in 
the master row of sheet$ to be relative to the current sheet. 
It also exports the MASTER$ and SCALE$ variables. 
VARIABLES outname$, scale, theta, d, parent_ang; 
parent-ang :- GLOBAL( "ROTATEM; 
IF (parent-ang <> 0) THEN 
ang :- ang + parent-ang; 
IF (xins - 0) THEN 
theta 90; 
ELSE 
theta ATAN(yins/xins); 
END 
d :- SQRT(xins42 + yins^2); 
xins d* COS(parent_ang + theta); 
yins d* SIN(parent_ang + theta); 
END 
xins : --xins + GLOBAL("XINSERT#"); 
yins :- yins + GLOBAL("YINSERT#"); 
SP_EXPORTSTR$ (sheet$, "OUTFILE$11, GLOBALSTR$("OUTFILE$")); 
SP_EXPORT$(sheet$, "XINSERTVI, xins); 
SP_EXPORT$(sheet$, 11YINSERVII, yins); 
SP_EXPORT$(sbeet$, "SCALEP, GLOBAL("SCALE#")); 
SP_EXPORT$(sheet$, "ROTATEV, ang); 
RETURN "SpecSheet 11 + sheet$ + 11 adjusted. 11; 
FUNCTION PUBLIC 
SP_INSERT. ABS$( sheet$, outfile$, xins, yins, scale, ang 
SP_EXPORTSTR$(sheet$, IIOUTFILE$11, outfile$); 
SP_EXPORT$(sheet$, IIXINSERTVI, xins). - 
SP_EXPORT$(sheet$, "YINSERVII, yins); 
SP_EXPORT$(sheet$, "SCALE#", scale); 
SP_EXPORT$(sheet$, "ROTATEV, ang); 
RETURN "SpecSheet 11 + sheet$ + 11 adjusted. 11; 
FUNCTION PUBLIC 
SP_INSERT-CALC$( sheet$, xins, yins, ang 
SP_INSERT$( sheet$, xins, yins, ang 
SP_CALC$( sheet$ ); 
RETURN "SpecSheet "+ sheet$ +" adjusted and calculated. "; 
FUNCTION PUBLIC 
Sp_INSERT-ABS-CALC$( sheet$, outfile$, xins, yins, scale, ang 
SP-INSERT_ABS$( sheet$, outfile$, xins, yins, scale, ang 
SP-CALC$( sheet$ 
RETURN "SpecSheet + sheet$ + 11 adjusted and calculated. 
FUNCTION PUBLIC 
Sp-INSERT_CALC-OUTPUT$( sheet$, xins, yins, ang 
SP-INSERT$( sheet$, xins, yins, ang 
SP-CALC$( sheet$ ); 
SP-OUTPUT$( sheet$ 
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RETURN I'SpecSheet 11 + sheet$ + 11 adjusted, calculated and output. 11; 
FUNCTION PUBLIC 
SP_INSERT_ABS_CALC_OUTPUT$( sheet$, outfile$, xins, yins, scale, ang 
SP_INSERT_ABS$( sheet$, outfile$, xins, yins, scale, ang 
SP_CALC$( sheet$ ); 
SP-PUTPUTV sheet$ 
RETURN "SpecSheet "+ sheet$ + 11 adjusted, calculated and output. 11; 
FUNCTION PUBLIC 
FIB( n) 
This function finds the fibonacci of the number n. 
IF n-0 OR n-1 THEN 
RETURN 1; 
ELSE 
RETURN FIB(n - 2) + FIB(n - 1); END 
FUNCTION PUBLIC 
FACT( n) 
This function finds the factorial of the number n. 
IF n<2 THEN 
RETURN 1; 
ELSE 
END 
RETURN (n * FACT(n - 1)); 
FUNCTION PUBLIC 
RETURN pi; 
FUNCTION PUBLIC 
INCH-CM( i) 
RETURN 2.54 
FUNCTION PUBLIC 
FEET_METER( f) 
RETURN (f*0.1048 
IFUNCTION PUBLIC 
CM_INCH( c) 
RETURN c/2.54 
FUNCTION PUBLIC 
p4ETER-FEET( m) 
RETURN 0.1048 
FUNCTION PUBLIC 
MILE-KM( m 
RETURN m*1.609344 
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FUNCTION PUBLIC 
KM_MILE( k) 
RETURN (k/1.609344 
FUNCTION PUBLIC 
DELETE$( str$, start_pos, length 
This function deletes characters out of the middle of a string. 
Remember that all strings start at character position zero. 
RETURN (LEFT$(str$, start-pos) +, 
_ RIGHT$(str$, LENGTH(str$) (start-pos + length))); 
FUNCTION PUBLIC 
REPLACE$( str$, start_pos, length, replace-str$ 
This function replaces the specified number of characters in a string 
with another string. 
Remember that all strings start at character position zero. 
VARIABLES result$; 
result$ :- LEFT$(str$, start-pos) +'replace_str$ý+ 
RIGHT$(str$, LENGTH(str$) - (start-pos + length)); 
RETURN result$; 
F, UNCTION PUBLIC 
INSERT$( str$, start_pos, insert_str$ 
This function inserts the specified string into another string. 
Remember that all strings start at character position zero. 
VARIABLES result$; 
result$ :- LEFT$(str$, start-pos) + insert_str$ + 
RIGHT$(str$, LENGTH(str$) - start_pos); 
I 
RETURN result$; 
FUNCTION PUBLIC 
TExT_INSERT$( read-file$, script_file$, text_height, x_insert, y_insert, 
rotation ) 
This function reads an ascii file and outputs it, into 
the form of an AutoCAD script file. , Compatible 'with 'AUtoCAD 2.62. 
script-file$ :- script-file$ + ". scr"; 
FILE_REWRITE$( script_file$ ); 
FILE-WRITE$( script-file$, 
FILE_WRITE$( script-file$, 
STR$(y_insert, 2) 
FILE_WRITE$( script-file$, 
FILE-WRITE$( script_file$, 
"TEXT"); 
STR$(x_insert, 2) + 
STR$(text_height, 2) 
STR$(rotation, 
_2), 
); 
FILE_REREAD$( read_file$ ); 
WHILE (FILE_tOF( read-file$ FALSE) DO 
FILE-WRITE$( script-file$, FILE_READ$(I, read_file$ 
FILE-WRITE$( script_file$, 11); 
END 
FILE-WRITE$( script-file$, 
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FILE-CLOSE$( read-file$ ); 
FILE_CLOSE$( script_file$ 
RETURN "TEXT_INSERT$() completed. "; 
FVNCTION PUBLIC 
TEXT_INSERT9$( read_file$, script_file$, text_height, x_insert, y_insert, 
rotation ) 
This function reads an ascii file and outputs it into 
the form of an AutoCAD script file. Compatible with RELEASE 9. 
script-file$ :- script_file$ + ". scr"; 
FILE-REWRITE$( script_file$ ); 
FILE-WRITE$( script_file$, ". TEXT"); 
FILE-WRITE$( script-file$, STR$(x_insert, 2) ++ 
STR$(y_insert, 2) ); 
FILE_WRITE$( script_file$, STR$(text_height, 2) 
FILE_WRITE$( script-file$, STR$(rotation, 2) 
FILE-REREAD$( read_file$ ); 
WHILE (FILE-EOF( read_file$ FALSE) DO 
FILE_WRITE$( script_file$, FILE-READ$( read_file$ 
FILE_WRITE$( script-file$, 
END 
FILE-WRITE$( script-file$, 
FILE_CLOSE$( read_file$ ); 
FILE_CLOSE$( script_file$ 
RETURN "TEXT_INSERT$() completed.,,; 
FUNCTION PUBLIC 
DEC_DEGREES$( degrees 
This function converts a decimal number into a string 
of the format: 
11 <Degrees>%%d<Minutes>"<Seconds>'I it. 
AutoCAD will replace the "%%d" with a degree symbol. 
VARIABLES minutes, seconds; 
minutes FRAC( degrees 60; 
seconds FRAC( minutes 60; 
RETURN STR$( INT(degrees), 0)+ "%%dlt + STR$( INT(minutes), 0) 
+ STR$( seconds, 0)+ "\$tot; 
FUNCTION PUBLIC 
FUNCTION_FX( sheet$, x_var$, x_val 
SP-EXPORT$( sheet$, X-var$, X_val 
SP-CALC$( sheet$ ); 
RETURN (SP_IMPORT( sheet$, "FUNCTION-RESULT#" )); 
: FUNCTION PUBLIC 
EvALUATE-FX( sheet$, X-var$, x_start, X-end, x_increment 
VARIABLES x_value, func-value, done; 
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IF (x_increment > 0) THEN 
IF (x_start > x_end) THEN 
ERROR(IIEVALUATE_FXo: x_start is greater than x_end. 11); 
END 
ELSE 
IF (x_increment < 0) THEN 
IF (x_start < x-end) THEN 
ERROR("EVALUATE_FXo: X-start is less than x_end 
END 
ELSE 
ERROR("EVALUATE_FXo: x-increment may not be zero. "); 
END 
END 
done :- FALSE; 
x_value :- x_start; 
WHILE (done - FALSE) DO 
func_value :- FUNCTION_FX( sheet$, x_var$, x_yalue 
MESSAGE(" f(" + STR$(x-value, 3) + 11) = 11 + STR$(func_value, 3)); 
x_value :-x. _: value + x-increment; IF (x_increment > 0) THEN 
IF (x_value > x-end) THEN 
done := TRUE; 
END 
ELSE 
IF (x_value < x_end) THEN 
done :- TRUE; 
END 
END 
END 
RETURN 1; 
FUNCTION PUBLIC 
Sp-14ULTI-CALC$( sheet$, n 
This function calculates a specsheet a specified number of times. 
VARIABLES 
i :-0; 
WHILE (i < n) DO 
SP_CALC$( sheet$ 
+ 
END 
RETURN sheet$ + "calculated "+ STR$( n, O )+ 11 times"; 
FUNCTION PUBLIC 
Sp__14ULTI_INSERT-CALC-OUTPUT$( sheet$, x, y, rot, n 
This function performs an INSERT_CALC_OUTPUT$ on a specsheet 
a specified number of times. 
VARIABLES i; 
i :-0; 
WHILE (i < n) DO 
SP_INSERT_CALC_OUTPUT$( sheet$, x, y, rot 
+ 
END 
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RETURN sheet$ + "calculated 11 + STR$( n, o )+ 11 times"; 
FUNCTION PUBLIC 
SP_14ULTI-INSERT-ABS-CALC-OUTPUT$( sheet$, output$, x, y, scale, rot, n 
This function performs an INSERT_ýhBS-CALC-OUTPUT$ on a specsheet 
a specified number of times. 
VARIABLES i; 
i :-0; 
WHILE (i < n) DO 
SP_INSERT-ABS-CALC-OUTPUT$( sheet$, 'output$, x, y, scale, rot 
+ 
END 
RETURN sheet$ + "calculated "+ STR$( n, O )+ 11 times"; 
FUNCTION PUBLIC 
SUM( a, b, C, d, start, stop 
This function is a summation function. 
You specify the quadratic coefficients & start and end values 
and the sum is returned. 
VARIABLES f, 
n: - start; 
0; 
WHILE (n <- stop ) Do 
xa+b*n+c n^2 +d* n^3 + f; 
nn+ 
f X; 
END 
RETURN f; 
FUNCTION PUBLIC 
INvSUM( sum, a, b, c, d, start 
This function is a summation function. 
You specify the quadratic coefficients, start value and sum 
and the number of iterations is returned. 
VARIABLES f, x, n; 
start; 
WHILE (f< sum ) DO 
x(a+b*n+c* n"2 +d* n^3 )+f; 
nn+1; 
f :=X; 
END 
RETURN n-1; 
FUNCTION PUBLIC 
THE-DATEW 
Grabs the date part of the date-time string returned by the 
DATEW function. 
The DATE$() function returns a string that looks like -- 448 
Mon Sep 28 18: 16: 32 1987 
which stands for Monday September 28, hours: minutes: seconds time 
time of day, and the year. 
This date-time string is broken into tokens, each separated by 
a space. This information is used when calling the STRTOK$() 
function to extract each part of the date (ie month, day, year). 
The date_time string has a total of 5 tokens, the second of which 
is the month, thrid is the day, and the fifth is the year. 
These separate tokens are then recombined into a new string 
(the_date$ variable) and returned. 
VARIABLES date_time$, month$, day_num$, year$; 
VARIABLES the_date$; 
date_time$ :- DATE$(); 
day_num$ :- STRTOK$(datq-time$, 3, 
month$ STRTOK$(date_time$, 2, 
year$ STRTOK$(date_time$, 5, 
the_date$ :- month$ ++ day_num$ ++ year$; 
RETURN the_date$; 
FUNCTION PUBLIC 
THE-TIME$() 
Read the comments for THE-DATE$() function above for the format 
of the date-time string returned by the DATE$() function. 
Instead of extracting the date out of the date-time string, this 
function extracts the time, which is in military time (based on 
24 hours, 0- 23). The hours is then converted back to a 12 hour 
basis and the appropriate AM/PM indicator is added. This new time 
string is then returned. 
The STRTOK$() function used here uses spaces and colons (11: 11) as 
the token delimiter between parts of the date-time string. When 
the colon is also considered a deliniter, then the date-time string 
contains 7 tokens, the fouth of which is the hours, and the fifth of 
which is the minutes. (Seconds is the sixth, but is not used here. ) 
VARIABLES date_tiine$, hour$, rainute$; 
VARIABLES am-pm$, the_time$, hour_num; 
date_time$ :- DATE$(); 
hour$ :- STRTOK$(date_time$, 4, 
minute$ :- STRTOK$(date_tiime$, 5,11 01); 
hour-num :- VAL(hour$); 
IF (hour_num < 12) THEN 
amý-Pm$ := "AM"; 
IF (hour-num - 0) THEN 
hour_num := 12; 
END 
ELSE 
am-pm$ := "PM11; 
IF (hour-num >- 13) THEN 
END 
hour_num :- hour_num - 12; 
END 
hour$ :- STR$(hour_num, o); 
the-time$ : -hour$ + 11: 11 + minute$ ++ aizk_pm$; 
RETURN the_time$; 
FUNCTION PUBLIC 
LARGE-TABLE-BEGIN$() 
449 
Open "synthtmp. tab" as a temporary file, truncate it to a length of 
zero (ie. so that the file contains nothing). 
FILE_REWRITE$("synthtmp. tabl'); 
FILE_CLOSE$("synthtmp. tabl'); 
FUNCTION PUBLIC 
LARGE-TABLE-END$() 
FILý_DELETE$("synthtmp. tabl'); 
FUNCTION PUBLIC 
I. ARGE-TABLE$( file$, key$, col 
This function executes through the Shell a program called LTable. Exe. 
This program will search a specific file for a line that begins with 
a specified key value. The key value must be immediately followed by 
3 spaces or a tab to be a proper key value. The entire line 
containing the key value is then output. Redirection is used to 
place this line into a file called SynthTmp. Tab. This temporary 
file is then accessed by this function, as a normal table file. 
This is done for very large tables (ie several hundred to thousands 
of lines) because the current TABLE$() function exceeds the stack 
limits of the internal function executer when attempting to access 
very large tables. 
At this time (Dec. 17,187) this function will work, but not very 
cleanlyl 
VARIABLES line$, result$, found, key_found$, tmp-file$; 
tmp-file$ :- "synthtmp. tab"; 
found FALSE; 
key$ STR_UPPER$( key$ 
Attempt to find key value in the temporary file first. 
FILE-REREAD$( tmp-file$ 
WHILE (FILE-EOF( trap-file$ FALSE) AND (found = FALSE) DO 
line$ :- FILE-READ$( tmp_file$ ); 
key_found$ := STR_UPPER$( STRTOK$(line$, 1, "STANDARD") 
IF (key_found$ key$) THEN 
found TRUE; 
END 
END 
FILE-CLOSE$( tmp_file$ 
IF (found - FALSE) THEN 
The key value was not found, use LTable. Exe to find correct 
line for us. Put that line into SynthTmp. Tab. 
SHELL$("LTable 11 + file$ ++ key$ + 11 >synthtmp. tab"), * 
Use of a single 11>11 means only one line will ever reside 
in the tmp file. This will make many accesses to one line 
much faster. 
SHELLWILTable 11 + file$ + 11 11 + key$ +" >>synthtmp. tabl'); 
Use double >> to append line, then the tmp file will 
contain only those lines accessed out of the much larger 
table. This will inZraase the speed of the search of large 5U- 
tables where only a few lines are most frequently used. 
Attempt once more to find the key value in the temporary 
file. If not found, then LTable. Exe could not find the line 
eitherl 
FILE-REREAD$( tmp-file$ 
WHILE (FILE_EOF( tmp_file$ FALSE) AND (found = FALSE) DO 
line$ :- FILE_READ$( tmp_file$ ); 
key_found$ :- STR_UPPER$(STRTOK$(line$, 1, "STANDARD")); 
IF (key_found$ key$) THEN 
found TRUE; 
END 
END 
FILE_CLOSE$( tmp_file$ 
END 
IF (found - FALSE) THEN 
ERROR("Key value \1111 + key$ + 11\11 of table \111, + file$ + 
was not found. "); 
END 
Extract the column that we want. This assumes that the table 
is in a STANDARD column format of three or more spaces between 
columns. If you wish to read tables delimited by other 
characters, then you can replace the "STANDARD" with the 
appropriate delimiter (e. g. 11,11 a comma). 
result$ :- STRTOK$(line$, col+1, "STANDARD"); 
IF (LENGTH(result$) = 0) THEN 
ERROR(I'Table value not found for table \1111 + file$ + 
'I\" key \1111 + key$ + 11\" column 01 + STR$(col, 0) + 
END 
RETURN result$; 
FUNCTION PUBLIC 
TABLE_CDF$( file$, key$, col 
This table function searches file$ for the row that starts 
with the string key$. If this row is found, the item in the 
column specified by col is extracted and returned. The columns 
are separated by a COMMA delimiter. 
VARIABLES line$, result$, found, key_found$; 
found FALSE; 
key$ STR_UPPER$( key$ 
FILE-REREAD$( file$ ); 
WHILE (FILE_EOF( file$ FALSE) AND (found FALSE) DO 
line$ :- FILE-READ$( file$ ); 
key-found$ :- STR_UPPER$( STRTOK$(line$, 1, 
IF (key_found$ key$) THEN 
ý found TRUE; 
END 
END 
FILE_CLOSE$( file$ ); 
IF (found - FALSE) THEN 
ERROR("Key value + key$ + 11\11 of table + file$ + 
was not found. "); 
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END 
result$ :- STRTOK$(line$, col+1,11,11); 
IF (LENGTH(result$) = 0) THEN 
ERROR("Table value not found for table \1111 + file$ + 
key \"" + key$ + 11\11 column 11 + STR$(col, 0) + 
END 
RETURN result$; 
FUNCTION PUBLIC 
TABLE-DISP$( file$, key$, range 
This table function searches file$ for the row that starts 
with the string key$. If this row is found, the rows in the 
range specified by range are printed on the screen. The columns 
are separated by the STANDARD delimiter (i. e. tab or 3 spaces). 
VARIABLES line$, found, key_found$, line_num, i; 
found FALSE; 
key$ STR_UPPER$( key$ 
i :-0; 
FILE_REREAD$( file$ ); 
WHILE (FILE_EOF( file$ FALSE) AND (found - FALSE) DO 
i :-i+1; 
line$ :- FILE_TZEAD$( file$ 
key-found$ :- STR-UPPER$( STRTOK$(line$, 1, "STANDARD") 
IF (key_found$ key$) THEN 
found TRUE; 
END 
END 
IF (found - FALSE) THEN 
FILE_CLOSE$( file$ 
ERROR("Key value \1111 + key$ + 11\11 of table \1111 + file$ + 
was not found. "); 
END 
line-num :-i; 
i :-0; 
FILE-REREAD$( file$ ); 
WHILE (FILE_EOF( file$ FALSE) 
i :-i+1; 
line$ :- FILE_READ$( file$ 
IF (i >- line_num - range) 
PRINT$(line$); 
END 
END 
FILE-CLOSE$( file$ 
AND (i <= line_num + range -1) DO 
THEN 
RETURN ("Ranged table display successful. "); 
FUNCTION PUBLIC 
CREATE-STRING$( pattern$, string_length 
Create a string of length 'string-length? using the character(s) of 
'pattern$' to fill the string. The pattern will usually be one 
character long, thus producing a string of all the same characters. 
However if pattern is longer than one character, that pattern is 
repeated over and over until the string is of the length needed. 
If the pattern causes the stýjng to be longer than string-length, 57 
then the string is truncated using the LEFT$() function. 
VARIABLES string$, the created string 
cur_length; current length of string$, 
IF (pattern$ - "") THEN Prevent infinite loops if the 
pattern$ the pattern is null (i. e., has 
END no characters. 
string$ :- ""; . -: initialize string to null 
cur_length :-0: 
WHILE (cur_length < string-length) DO 
string$ :- string$ + pattern$; create the string 
cur_length :- LENGTH( string$ get its new length 
END 
IF (cur_length > string-length) THEN 
END 
string$ :- LEFT$( string$, string_length 
RETURN string$; 
FUNCTION PUBLIC 
FoRMAT-NUM$( number, field_width, decimal 
Right justify (or left justify if field_with is negative) the numeric 
value of 'number* with 'decimal' number of decimal places within 
Ifield_yidthl number of spaces. 
Always returns a string of length absolute(field_width). 
VARIABLES left_justify, true if field_width is negative 
numstring$, number as a string 
numlength, length of numstring 
num-spaces, extra spaces needed for justification 
xspaces$; string containing extra spaces 
IF (field_yidth < 0) THEN 
left-justify TRUE; 
field_width -field-width; make field_width positive 
ELSE 
left-justify FALSE; 
END 
numstring$ STR$( number, decimal create numeric string 
numlength LENGTH( numstring$ ); and get its length 
IF (numlength < field_width) THEN 
num-spaces :- field_yidth - numlength; 
xspaces$ :- CREATE_STRING$( " ", num_spaces 
IF (left_justify - FALSE) THEN 
numstring$ :- xspaces$ + numstring$; right justify 
ELSE 
END 
numstring$ :- numstring$ + xspaces$; :: left justify 
ELSEIF (numlength > field_yidth) THEN 
WARNING( "Number \"" + numstring$ + is longer than the 11 + 
"specified field width of "+ STR$( field-width, o) + 
" characters. Number will be truncated to fit. " 
numstring$ :- LEFT$( numstring$, field-width 
END 
RETURN numstring$; 
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Function Memory Usage: 
As a function executes it uses memory, especially when performing 
string manipulations. This is most noticeable with functions that 
read files (as do the table fuctions). In effect, when a function 
reads a file, it is actually reading the entire file into memory, 
even though only the last line is actually available to the function. 
As a result, only small files can be read entirely. And the size 
of the file that can be read is reduced significantly when executing 
within an AutoCAD shell. 
As of Synthesis 3.0b, all memory (i. e., ' strings) associated with the 
execution of a function is freed when that function executes a 
RETURN statement (a function without an explicate RETURN statement 
still executes a default RETURN statement, which also frees memory). 
Therefore when a function needs to read a large file, it should call 
a secondary function that will read a small portion of the file (a 
few hundred lines maybe). The secondary function can be called 
repeated until the entire file is processed. 
An example of this is the GENERIC_TABLE$ function and its secondary 
function PARTIAL_TABLE$. GENERIC_TABLE$ is very similar to the 
TABLE$ function (which tries to read the entire filel), except that 
GENERIC-TABLE$ does not actually read any part of the file. 
GENERIC-TABLE$ opens the table file and goes into a loop calling 
PARTIAL_TABLE$ which then reads 400 lines of the file. If 
PARTIAL-TABLE$ finds the line, it returns the line, else it returns 
a null string. GENERIC-TABLE$ continues to call PARTIAL. _TABLE$ until either the line is found or the end of the file is reached. 
Initial tests show that the GENERIC_TABLE$ function can read though 
a file of at least a 1/4 megabyte (a file containing 2500 lines-of 
90 characters each) INSIDE an AutoCAD shelll This fuction effective 
eliminates the need for the LARGE_TABLE$ function which uses a DOS 
shell to execute the LTABLEME program. 
:: 
FUNCTION 
PARTIAL-TABLE$( file$, key$, delimiter$ 
file$ should be opened by the calling function 
key$ the keyword, should already be in upper case 
delimiter$ delimiter between columns, usually "STANDARD" 
NOTE: This function works ONLY for 3. Ob or later. 
This function is designed to called by OTHER table functionsl 
Its only purpose is to find a line in the file file$ which begins 
with the keyword key$. This function will search only 400 lines 
of the file before giving up and returning a null string. If the 
file is greater than 400 lines, it is expected that the calling 
function 
, 
will call this function again to search through the next 
400 lines etc. until the entire file has been search or the line 
containing the keyword is found (at which point the line is returned). 
VARIABLES line$, :: current line of file 
count, 454 :: 
line count 
first_ýkey$; :: first keyword of line$ 
count :-0; 
WHILE (FILE-EOF( file$ FALSE) AND (count < 400) DO 
line$ :- FILE_READ$( file$ ); 
first_key$ :- STR_UPPER$( STRTOK$( line$, 1, delimiter$ 
IF (first_key$ - key$) THEN 
RETURN line$; line found! 
END 
count :- count + 1; 
END 
RETURN line not found, return null string 
FUNCTION PUBLIC 
GENERIC_TABLE$( file$, key 
file$ 
key$ 
col 
delimiter$ 
$, cl 
the 
the 
the 
the 
Dl, delimiter$ ) 
table file to be searched 
keyword of the line being searched for 
column of line to be returned 
column delimiter used in the file 
This table function searches file$ (via calls to the PARTIAL_TABLE$ 
function) for the row that starts with the string key$. If this row 
is found, the item in the column specified by col is extracted and 
returned. The columns are separated by the delimiter specified by 
delimiter$. Common delimiters are "STANDARD" (3 or more spaces or 
a tab), 11,11 (one or more commas), (one or more spaces (no tabs)). 
NOTE: Can be used for large or small tables. Has same file size 
restrictions as TABLE$ for Synthesis 3. Oa and earlier. 
Replaces the LARGE-TABLE$ function for accessing very large 
table files, BUT ONLY UNDER Synthesis 3. Ob or laterl 
VARIABLES line$, line returned by PARTIAL_TABLE$ 
found, TRUE if key$ is found 
result$; contains the column of line$ 
found FALSE; 
key$ STR_UPPER$( key$ 
FILE-REREAD$('file$ ); 
WHILE (FILE_EOF( file$ FALSE) AND (found - FALSE) DO 
line$ :- PARTIAL_TABLE$( file$, key$, delimiter$ 
IF (line$ <> THEN 
found TRUE; PARTIAL_TABLE$ found the linel 
line$ STR_UPPER$( line$ 
END 
END 
FILE-CLOSE$( file$ 
IF (found - FALSE) THEN 
ERROR("Key value \1111 + key$ + 11\11 of table + file$ + 
was not found. "); 
END 
result$ :- STRTOK$( line$, col + 1, delimiter$ 
IF (result$ - I'll) THEN 
ERROR("Table value not found for table + file$ + 
key \1111 + key$ + 11\11 column + STR$(col, 0) + 11.11); 
END 
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RETURN result$; 
FUNCTION PUBLIC 
ITERATE$( name$ 
this function is to iterate the specheet name$ till user answers N 
VARIABLES a; 
a: 1; 
WHILE ( a-1 ) DO 
SP_CALC$( name$ 
a: -YESNO("ITERATE DESIGN ? (Y/N) <Y>: "); 
END 
FUNCTION PUBLIC 
SP_LOOP$( name$, num 
this fuction is to iterate spec. name$ , num times 
VARIABLES 
a: 1; 
WHILE (a <- num ) DO 
SP-CALC$( name$ 
a: -a+l; 
END 
FUNCTION PUBLIC 
PROMPTSTRD$( txt$, def$ 
THIS FUNCTION IS TO PROMPT FOR A STRING DEFAULT VALUE 
VARIABLES resp$; 
IF (FULLRECALCO - FALSE ) THEN 
resp$: -PROMPTSTR$(""); 
RETURN resp$; 
END 
resp$: -PROMPTSTR$(txt$ + "(I' + def$ + 
RETURN (resp$); 
FUNCTION PUBLIC 
ASUM( start, x, n 
this function will perform sum of a number x square, n times 
starting from initial distance start. 
each time the previous answer is added 
also each time the number x is increased by an equal amount x. 
VARIABLES f, i, s, k; 
1: -1; 
f: -O; 
s: -O; 
k: -x + start; 
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WHILE (i <- n) Do 
s :- k^2 +f; 
k :-k+x; 
i :-i+ 
f S; 
END 
RETURN f; 
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SPECSHEET FUNCTIONS 
Specsheets uses the functions defined in the SPEC. SRC 
source file. The list of the functions used in this 
research is as follows (44): 
ERROR(T) Prints an error message (T) 
PROMPT(T) Prompt the user for a number. 
Prints T for the user to 
read then waits for input. 
PROMPTD(T,, N) Prompt the user for a number with 
a default. Prints T for the user 
to read and uses N for a default. 
PROMPTR(T,, Nl, N2) Prompts the user for a number 
within a range. Prints T for the 
user to read and waits for input. 
If the input is less than NI or 
greater than n2, an error message 
is displayed and the function 
prompt again. 
PRONPTRD(T,, Nl,, N2,, D) Same as PROMPTR(T,, Nl, N2) with a 
default value D. 
PROMPTSTR$(T) Prompt the user for a 
string. T is printed for the umr 
to read and then the function 
waits for input. 
YESNO(T) Prompts the user with a yes-no 
question. T is printed for the 
user to read and then the 
function waits f or either a Ily" or 
a 'In". 
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Print function 
PRINT$(T) Prints the text string T. 
VAL(T) Returns the number that is a 
conversion of T. Ex. the text 
1110.211 is converted to the 
number 10.2. 
ABS(N) Returns the abs. value of N. 
ASUM(S,, X,, N) Returns the sum of N terms 
starting with XA 2, and each 
term is the previous term +X 
increased by X( ie: XA 2+ 
(XA 2+ (X+X)A 2+ [XA 2+ (X+X)A 2 
+(X+X+X)A 2] + ... 
COS(N) Returns the cosine of N. 
EXP(N) Returns the exponential 
function of N(e raised to the 
power N) 
PI() Returns 3.14159265... 
ROUND(N) Returns N rounded up or down to 
the closest integer. 
SIN(N) Returns the sine of N. 
SQRT(N) Returns the square root of N (N >= 
0). 
TAN(N) Returns the tangent of N. 
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Conditional functions 
IF(CONDITIONINlpN2) If the logical condition is 
true,, N1 is returned. 
otherwise N2 is returned. 
FULLRECALCO Returns 1 if in DESIGN mode or 
during a full recalculate, 
returns 0 otherwise. 
TABLE$(Tl, T2) Returns text from the file 
specified by Tl. T2 is the 
label text that'identifies 
each row in the file. N is the 
column number of the data. IT ONLY 
RETURNS TEXT. If a numberls to be 
read, it must be read first as a 
text then re-converted using 
VAL(T). 
LEFT$ (T, N) Returns a' substring of T. the 
Substring consists of characters 
from T starting with the left-most 
character and continuing for N 
characters to the right. 
RIGHT$(T, N) Returns a substring of T. The 
Substring consists of characters 
from T starting with the right- 
most character and continuing for 
N characters to the left. 
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MULTIPLE SPECSHEET DESIGNS 
A multiple Specsheet design incorporates values 
produced by more than one Specsheet. It includes a 
supervising Specsheet and one or more subordinate 
Specsheets. A supervising Specsheet can also be a 
subordinate Specsheet within a larger design [44]. 
There are two functions that make it possible for a 
current Specsheet to gain information from another 
Specsheet. These two functions are used in the measurement 
and text column respectively. 
T1 : Name of the subordinate Specsheet. 
T2 : Variable name in the Subordinate Specsheet. 
SPý-IMPORT(Tlj=) Import the numeric value of the 
measurement cell T2, of the 
Specsheet T1, into the current 
cell's formula. 
SFý_IMPORTSTR$(TI, W) Import the text value of the text 
cell T2, in the Specsheet T1 , into 
the current cell's formula. 
Multi-Specsheet commands 
Each multiple Specsheet command is made from a 
combination of six basic capabilities, and it is entered in 
the Variables column. 
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These capabilities are as follows: 
EXPORT Passes a value f rom the current Specsheet 
into its subordinate. The formula in the 
subordinate is over-riden in f avor of the 
value passed. 
CLEAR Reactivates all the cell formulae 
temporarily suspended due to previous EXPORT 
command. 
CALC Causes a subordinate Specsheet to compute 
values according to its cell formulae. CALC 
also causes the subordinate to execute all 
commands that supervise the next level of 
subordination. 
OUTPUT Causes the Specsheet to output a drawing. 
INSERT Exports a position and rotation that are 
relative to that described in the current 
Specsheet. 
INSERT_ABS Exports the true coordinates specified. 
The list of commands is as follows: 
Tl,, T2,,.. represent text values. 
Nl, N2,.. represent numeric values. 
SFý-EXPORT$(T1,, T2,, N) Exports a numeric value N from the 
current Specsheet, to a 
measurement cell T2, in its 
subordinate TI. 
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SFý-EXPORTSTR$(TI,, T2,, T3) Exports a value text T3,, from 
the current Specsheet , to a text 
cell T2, in subordinate T1. 
SP-CLEAR$(TI) Clears the overrides set by 
previous SP_EXPORT$ and 
SP_EXPORTSTR$ commands in 
subordinate T1. 
SP_CALC$(Tl) Computes values of subordinate TI. 
SPý_OUTPUT$(M) outputs drawing TI. 
SP_INSERT$(Tl, Nl, N2, N3) Exports values to subordinate 
T1,, relative to current sheet. N1, 
N2 and N3 are the relative x, y 
and rotation coordinates. 
Macro commands 
SP-INSERT-CALC$(Tl, NltN2, N3) 
SP-INSERTý-CALC-QUTPUT$(Tl, Nl, N2, N3) 
SEý-RECTý-ARRAY$(Tl#Nl#N2lN3#N4#N5oN6) 
Generates a rectangular array. 
T1: Name of the Specsheet. 
N1: X coordinate of the start pt. 
N2: Y coordinate of the start pt. 
N3: Distance between columns. 
N4: Distance between rows. 
NS: Number of columns. 
N6: Number of rows. 
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h-H a 
-1& 
1) d 
qual UBEAMS. TBL IL 
UNIVERSAL BEAMS TABLE 
SERIAL MASS DEPTH WIDTH WEB FLAN ROOT WEB END END N 
SIZE PER OF OF THIC THIC RAD. DEPTH CLE CLE 0 
Met SECT. SECT. t 
--------- --- D B t T r d C N n 
mm 
----------- 
kg 
--- ----- 
mm mn mm mm mm mn mn 
914X419X388 388 920.5 
----- 
420.5 
---- 
21.5 
---- 
36.6 
---- 
24.1 
----- 
799.0 
--- 
13 
--- 
210 
-- 
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914X419X343 343 911.4 418.5 19.4 32.0 24.1 799.0 12 210 58 
914X305X289 289 926.6 307.8 19.6 32.0 19.1 824.4 12 156 52 
914X305X253 253 918.5 305.5 17.3 27.9 19.1 824.4 11 156 48 
914X305X224 224 910.3 304.1 15.9 23.9 19.1 824.4 10 156 44 
914X305X201 201 903.0 303.4 15.2 20.2 19.1 824.4 10 156 40 
83SX292X226 226 850.9 293.8 16.1 26.8 17.8 761.7 10 150 46 
83SX292X194 194 840.7 292.4 14.7 21.7 17.8 761.7 9 150 40 
83SX292X176 176 834.9 291.6 14.0 18.8 17.8 761.7 9 150 38 
762X267X197 197 769.6 268.0 15.6 25.4 16.5 685.8 10 138 42 
762X267X173 173 762.0 266.7 14.3 21.6 16.5 685.8 9 138 40 
762X267X147 147 753.9 265.3 12.9 17.5 16.5 685.8 8 138 36 
686X254X170 170 692.9 255.8 14.5 23.7 15.2 615.0 9 132 40 
686X254X152 152 687.6 254.5 13.2 21.0 15.2 615.0 9 132 38 
686X254X140 140 683.5 253.7 12.4 19.0 15.2 615.0 8 132 36 
686X254X125 125 677.9 253.0 11.7 16.2 15.2 615.0 8 132 32 
61OX305X238 238 633.0 311.5 18.6 31.4 16.5 537.2 11 158 48 
61OX305X179 179 617.5 307.0 14.1 23.6 16.5 537.2 9 158 42 
61OX229X149 149 609.6 304.8 11.9 19.7 16.5 537.2 8 158 38 
61OX229X140 140 617.0 230.1 13.1 22.1 12.7' 547.2 9 120 36 
61OX229X125 125 611.9 229.0 11.9 19.6 12.7 547.2 8 120 34 
61OX229X113 113 607.3 228.2 11.2 17.3 12.7 547.2 8 120 32 
61OX229X101 101 602.2 227.6 10.6 14.8 12.7 547.2 7 120 28 
533X21OX122 122 544.6 211.9 12.8 21.3 12.7 476.5 8 110 34 
533X21OX109 109 539.5 210.7 11.6 18.8 12.7 476.5 a 110 32 
533X21OX101 101 536.7 210.1 10.9 17.4 12.7 476.5 7 110 30 
533X21OX92 92 533.1 209.3 10.2 15.6 12.7 476.5 7 110 30 
533X21OX82 82 528.3 208.7 9.6 13.2 12.7 476.5 7 110 26 
457X191X98 98 467.4 192.8 11.4 19.6 10.2 407.9 a 102 30 
457X191X89 89 463.6 192.0 10.6 17.7 10.2 407.9 7 102 28 
457X191X82 82 460.2 191.3 9.9 16.0 10.2 407.9 7 102 28 
457X191X74 74 457.2 190.5 9.1 14.5 10.2 407.9 7 102 26 
457X191X67 67 453.6 189.9 8.5 12.7 10.2 407.9 6 102 24 
457X152X82 82 465.1 153.5 10.7 18.9 10.2 406.9 7 82 30 
457X152X74 74 461.3 152.7 9.9 17.0 10.2 406.9 7 82 28 
457X152X67 67 457.2 151.9 9.1 15.0 10.2 406.9 7 82 26 
457X152X60 60 454.7 152.9 8.0 13.3 10.2 407.7 6 82 24 
457X152X52 52 449.8 152.4 7.6 10.9 10.2 407.7 6 82 22 
406X178X74 74 412.8 179.7 9.7 16.0 10.2 360.5 7 96 28 
406Xl78X67 67 409.4 178.8 8.8 14.3 10.2 360.5 6 96 26 
406X178X60 60 406.4 177.8 7.8 12.8 10.2 360.5 6 96 24 
406X178X54 54 402.6 177.6 7.6 10.9 10.2 360.5 6 96 22 
406X14OX46 46 402.3 142.4 6.9 11.2 10.2 359.6 5 78 24 
406X14OX39 39 397.3 141.8 6.3 8.6 10.2. 359.6 5 78 20 
356X171X67 67 364.0 173.2 9.1 15.7 10.2 312.2 7 94 26 
356X171X57 57 358.6 172.1 8.0 13.0 10.2 312.2 6 94 24 
356X171X51 51 355.6 171.5 7.3 11.5 10.2 312.2 6 94 22 
356X171X45 45 352.0 171.0 6.9 9.7 10.2 312.2 5 94 20 
356X127X39 39 352.8 126.0 6.5 10.7 10.2 311.1 5 70 22 
356X127X33 33 348.5 125.4 5.9 8.5 10.2 311.1 5 70 20 
305X165X54 54 310.9 166.8 7.7 13.7 8.9 265.6 6 90 24 
305X165X46 46 307.1 165.7 6.7 11.8 8.9 265.6 5 90 22 
305X165X40 40 303.8 165.1 6.1 10.2 8.9 265.6 5 90 20 
305X127X48 48 310.4 125.2 8.9 14.0 8.9 264.6 6 70 24 
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305X127X42 42 306.6 124.3 8.0 12.1 8.9 264.6 6 70 22 
305X127X37 37 303.8 123.5 7.2 10.7 8.9 264.6 6 70 20 
305X102X33 33 312.7 102.4 6.6 10.8 7.6 275.8 5 58 20 
305X102X28 28 308.9 101.9 6.1 8.9 7.6 275.8 5 58 is 
305X102X25 25 - 304.8 101.6 5.8 6.8, 7.6 275.8 5 58 16 254X146X43 43 259.6 147.3 7.3 12.7 7.6 218.9 6 80 22 
254X146X37 37 256.0 146.4 6.4 10.9 7.6 218.9 5 80 20 
254Xl46X31 31 251.5 146.1 6.1 8.6 7.6 218.9 5 80 18 
254XlO2X28 28 260.4 102.1 6.4 10.0 7.6 225.0 5 58 18 
254XlO2X25 25 257.0 101.9 6.1 8.4 7.6 225.0 5 58 16 
254XI02X22 22 254.0 101.6 5. s 6.8 7.6 225.0 5 58 16 
203X133X30 30 206.8 133.8 6.3 9.6 7.6 172.3 5 74 is 
203X133X25 25 203.2 133.4 5.8 7.8 7.6 172.3 5 74 16 
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UCOLUMN. TBL 
UNIVERSAL COLUMNS TABLE 
SERIAL MASS DEPTH WIDTH WEB FLAN ROOT WEB END END N 
SIZE PER OF OF THIC THIC RAD. DEPTH CLE CLE 0 
Met SECT. SECT. t 
--------- --- D B t T r d C N n 
'mlm 
-------- 
kg 
--- 
mm 
----- 
mm 
- 
rm ram mm 
- 
mm mm 
--- 
mm 
--- 
mm 
-- --- 
356x406X634 634 474.7 
-- -- 
424.1 
---- 
47.6 
---- 
77.0 
--- 
15.2 
----- 
290.1 26 200 94 
356X406x551 551 455.7 418.5 42.0 67.5 15.2 290.1 23 200 84 
356x4o6X467 467 436.6 412.4 35.9 58.0 15.2 290.1 20 200 74 
356X406X393 393 419.1 407.0 30.6 49.2 15.2 290.1 17 200 66 
356x406X340 340 406.4 403.0 26.5 42.9 15.2 290.1 15 200 60 
356X40GX287 287 393.7 399.0 22.6 36.5 15.2 290.1 13 200 52 
356x4O6x235 235 381.0 395.0 18.5 30.2 15.2 290.1 11 200 46 
356X368X202 202 374.7 374.4 16.8 27.0 15.2 290.1 10 190 44 
356x36SX177 177 368.3 372.1 14.5 23.8 15.2 290.1 9 190 44 
356x368xl53 153 362.0 370.2 12.6 20.7 15.2 290.1 8 190 36 
356x368xl29 129 355.6 368.3 10.7 17.5 15.2 290.1 7 190 34 
305X305X283 283 365.3 321.8 26.9 44.1 15.2 246.5 15 158 60 
305X305X240 240 352.6 317.9 23.0 37.7 15.2 246.5 13 158 54 
3o5x3O5xl98 198 339.9 314.1 19.2 31.4 15.2 246.5 12 158 48 
305X305X158 158 327.2 310.6 15.7 25.0 15.2 246.5 10 158 42 
305x3O5xl37 137 320.5 308.7 13.8 21.7 15.2 246.5 9 158 38 
305x3o5xll8 118 314.5 306.8 11.9 18.7 15.2 246.5 8 158 34 
305x305X97 97 307.8 304.8 9.9 15.4 15.2 246.5 7 158 32 
254x254xl67 167 289.1 264.5 19.2 31.7 12.7 200.2 12 134 46 
254x254xl32 132 276.4 261.0 15.6 25.3 12.7 200.2 10 134 40 
254X254x107 107 266.7 258.3 13.0 20.5 12.7 200.2 9 134 34 
254X254X89 89 260.4 255.9 10.5 17.3 12.7 200.2 7 134 32 
254x254x73 73 254.0 254.0 8.6 14.2 12.7 200.2 6 134 32 
203x2O3x86 86 222.3 208.8 13.0 20.5 10.2 160.8 8 108 32 
203X203X71 71 215.9 206.2 10.3 17.3 10.2 160.8 7 108 28 
203X203X60 60 209.6 205.2 9.3 14.2 10.2 160.8 7 108 26 
203x2O3x52 52 206.2 203.9 8.0 12.5 10.2 160.8 6 108 24 
203X203X46 46 203.2 203.2 7.3 11.0 10.2 160.8 6 108 22 
152xl52x37 37 161.8 154.4 8.1 11.5 7.6 123.4 6 84 20 
152xl52x3O 30 157.5 152.9 6.6 9.4 7.6 123.4 5 84 18 
152xl52x23 23 152.4 152.4 6.1 6.8 7.6 123.4 5 84 16 
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ANGLES. TBL 
ANGLES DIMENSIONS 
DESIGNATION THICK LEG LEG MASS/ ROOT TOE SECTION 
SIZE t A B METER RADIUS RADIUS AREA 
Inm mm mm mm mm 
-- -- 
mm 
------ 
sqcm 
------ ----------- 
250X25OX35 
----- 
35 
---- 
250 
---- 
250 
------ 
128.00 
-- 
20 10 163.00 
25OX25OX32 32 250 250 118.00 20 10 150.00 
25OX25OX28 28 250 250 104.00 20 10 133.00 
250X25OX25 25 250 250 93.60 20 10 119.00 
20OX20OX24 24 200 200 71.10 18 4.8 90.60 
20OX20OX20 20 200 200 59.90 18 4.8 76.30 
20OX20OX18 18 200 200 54.20 18 4.8 69.10 
20OX20OX16 16 200 200 48.50 18 4.8 61.80 
150X15OX18 18 150 150 40.10 16 4.8 51.00 
150X15OX15 15 150 150 33.80 16 4.8 43.00 
150X15OX12 12 150 150 27.30 16 4.8 34.80 
150X15OX10 10 150 150 23.00 16 4.8 29.30 
120X12OX15 15 120 120 26.60 13 4.8 33.90 
120X12OX12 12 120 120 21.60 13 4.8 27.50 
120X12OX10 10 120 120 18.20 13 4.8 23.20 
120X12OX8 8 120 120 14.70 13 4.8 18.70 
10OX10OX15 15 100 100 21.90 12 4.8 27.90 
10OX10OX12 12 100 100 17.80 12 4.8 22.70 
iooxloOX8 8 100 100 12.20 12 4.8 15.50 
90X90X12 12 90 90 15.90 11 4.8 20.30 
9ox9oxio 10 90 90 13.40 11 4.8 17.10 
90X9OX8 8 90 90 10.90 11 4.8 13.90 
90X9OX6 6 90 90 8.30 11 4.8 10.60 
soxsoxio 10 80 80 11.90 10 4.8 15.10 
80X80X8 8 so 80 9.63 10 4.8 12.30 
80X8OX6 6 80 80 7.34 10 4.8 9.35 
70X70X10 10 70 70 10.30 9 2.4 13.10 
70X7OX8 8 70 70 8.36 9 2.4 10. *60 
70X7OX6 6 70 70 6.38 9 2.4 8.13 
60X60X10 10 60 60 8.69 8 2.4 11.10 
60X6OX8 8 60 60 7.09 8 2.4 9.03 
60X6OX6 6 60 60 5.42 8 2.4 6.91 
60X6OX5 5 60 60 4.57 8 2.4 5.82 
50X5OX8 8 50 50 5.82 7 2.4 7.41 
50X5OX6 6 50 50 4.47 7 2.4 5.59 
5OX5OX5 5 50 50 3.77 7 2.4 4.80 
45X45X6 6 45 45 4.00 7 2.4 5.09 
45X45X5 5 45 45 3.38 7 2.4 4.30 
45X45X4 4 45 45 2.74 7 2.4 3.49 
40X4OX6 6 40 40 3.52 6 2.4 4.48 
40X4OX5 5 40 40 2.97 6 2.4 3.79 
40X4OX4 4 40 40 2.42 6 2.4 3.08 
20OX15OX18 18 200 150 47.10 15 4.8 60.00 
20OX15OX15 15 200 150 39.60 15 4.8 50.50 
20OX15OX12 12 200 150 32.00 15 4.8 40.80 
20OX10OX15 15 200 100 33.70 15 4.8 43.00 
20OX10OX12 12 200 100 27.30 15 4.8 34.80 
20OX10OX10 10 200 100 23.00 15 4.8 29.20 
150X90X15 15 150 90 26.60 12 4.8 33.90 
150X90X12 12 150 90 21.60 12 4.8 27.50 
150X90X10 10. 150 90 18.20 12 4.8 23.20 
15OX75X15 15 150 75 24.80 11 4.8 31.60 
150X75X12 12 150 75 20.20 11 4.8 25.70 
150X75X10 10 150 75 17.00 11 4.8 21.60 
125X75X12 12 125 75 17.80 11 4.8 22.70 
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125X75XlO 10 125 75 15.00 11 4.8 19.10 
125X75X8 8 125 75 12.20 11 4.8 15.50 
10OX75X12 12 100 75 15.40 10 4.8 19.70 
10OX75XlO 10 100 75 13.00 10 4.8 16.60 
10OX75XB 8 100 75 10.60 10 4.8 13.50 
10OX65XlO 10 100 65 12.30 10 4.8 15.60 
10OX65X8 8 100 65 9.94 10 4.8 12.70 
10OX65X7 7 100 65 8.77 10 4.8 11.20 
80X6OX8 8 80 60 8.34 8 4.8 10.60 
80X6OX7 7 so 60 7.36 8 4.8 9.38 
SOX6OX6 6 so 60 6.37 8 4.8 8.11 
75X5OX8 8 75 50 7.39 7 2.4 9.41 
75X5OX6 6 75 50 5.65 7 2.4 7.19 
65X5OX8 8 65 50 6.75 6 2.4 8.60 
65X5OX6 6 65 50 5.16 6 2.4 6.58 
65X5OX5 5 65 50 4.35 6 2.4 5.54 
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BAREA. TBL 
BOLT AREAS 
SIZE SHANK TEN. STRESS 
---- 
sqmm 
----- 
sqmm 
---------- 
M12 113 84 
M16 201 157 
H20 314 245 
H22 380 303 
M24 452 353 
M27 572 459 
M30 706 561 
M33 855 694 
M36 1017 817 
M39 1194 976 
M42 1385 1120 
M45 1590 1300 
M48 1809 1470 
M52 2123 1760 
M56 2463 2030 
M60 2827 2360 
M64 3216 2680 
M68 3631 3060 
STREN. TBL 
SHEAR AND BEARING STRENGTHS 
Nlsqmm 
PS4.6 160 shear strength gr 4.6 
PS8.8 375 shear strength gr 8.8 
PBB4.6 435 bearing strength gr 4.6 
PBB8.8 970 bearing strength gr 8.8 
PT4.6 195 tension strength gr 4.6 
PT8.8 450 tension strength gr 8.8 
PBS43 460 bearing strength of connected 
PBS50 550 bearing strength of connected 
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parts gr 43 
parts gr 50 
10 
BSAPCING. TBL 
SPACING OF HOLES IN ANGLES (Cl-C3) 
AND RECOMMENDED BOLT SIZES (C4-C6) 
ANG Cl C2 
---- 
C3 
----- 
C4 
----- 
C5 C6 
-------- ---- 
250 
------ 
55 
- 
75 75 24 24 24 
200 55 95 55 24 24 20 
150 55 55 55 20 20 
125 45 50 50 20 20 
120 45 50 50 16 16 
100 55 55 55 24 
90 50 50 50 24 
so 45 45 45 20 
75 45 45 45 20 
70 40 40 40 20 
65 35 35 35 20 
60 35 35 35 16 
50 28 28 28 12 
45 25 25 25 12 
40 23 23 23 12 
30 20 20 20 12 
25 15 15 15 12 
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MOMCAPD. TBL 
MOMENT AND SHEAR CAPACITIES TABLE 
DOUBLE NOTCHED END (DEPTH-65 ) 
DESIGN STRENGTH IS 275 N/sq. zftm (SIZES 140-210 GR43) 
DESIGN STRENGTH IS 355 N/Sq. = (SIZES 140-210 GR50) 
DESIGN STRENGTH IS 265 N/sq. mm (SIZES 280-770 GR43) 
DESIGN STRENGTH IS 340 N/sq. mm (SIZES 280-770 GR50) 
M14043 - MOHENT CAPACITY OF DEPTH 140 GRADE 43 (KN[m) 
-------- 
S14043 
-------- 
- SHEAR CAPACITY OF 
----------- --- 
DEPTH 140 GRADE 43 (KN) 
DEPTH 
--- --- ---- ---- 
- 
-- - 
------------------- 
WEB THICKNESS (mm) 
----- - ------ - ------ - -- 
------ 
-- - 
--------- ---- 
-------- 
; 
-------- 
6 
-------- 
; 
---- 
1 0 
------- - 
1 2 1 4 1-6 
- - ----- 
1-8 
--- --- 
2-0 
M14043 3.59 5.. 39 7.19 
- 
8.98 
------ 
0 
----- -- 
0 
-- m-- 
0 
m-m ------ 
0 
---- 
0 
M21043 8.09 12.1 16.2 20.2 0 0 0 0 0 
M28043 13.9 20.8 27.7 34.6 41.6 48.5 0 0 0 
M35043 32.5 43.3 54.1 64.9 75.7 86.6 97.4 108 
M42043 62.3 77.9 93.5 109 125 140 156 
M49043 106 127 148 170 191 212 
M56043 139 166 194 222 249 277 
M63043 210 245 280 316 351 
M70043 303 346 390 433 
M77043 367 419 471 524 
M14050 4.64 6.96 9.28 11.6 
M21050 10.4 15.7 20.9 26.1 
M28050 17.8 26.7 35.5 44.4 53.3 62.2 
M35050 41.7 55.5 69.4 83.3 97.2 111 125 139 
M42050 80 100 120 140 160 iso 200 
M49050 136 163 190 218 245 272 
M56050 178 213 249 284 320 355 
M63050 270 315 360 405 450 
M70050 389 444 500 555 
M77050 470 538 605 672 
S14043 71.9 108 144 280 
S21043 108 162 216 270 
S28043 139 208 277 346 416 485 
S35043 260 346 433 519 606 693 779 866 
S42043 416 519 623 727 831 935 1040 
S49043 606 727 848 970 1090 1210 
S56043 693 831 970 1110 1250 1390 
S63043 935 1090 1250 1400 1560 
S70043 1210 1390 1560 1730 S77043 1330 1520 1710 1900 S14050 92.8 139 186 232 
S21050 139 209 278 348 
S28050 178 267 355 444 533 622 
S35050 333 444 555 666 777 889 1000 1110 
S42050 533 666 Boo 933 1070 1200 1330 
S49050 777 933 1090 1240 1400 1550 
S56050 889 1070 1240 1420 1600 1780 
S63050 1200 1400 , 1600 1800 2000 
S70050 1550 1780 2000 2220 
S77050 1710 1950 2200 2440 
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MOMCAPS. TBL 
MOMENT AND SHEAR CAPACITIES TABLE 
SINGLE NOTCHED END (DEPTH=65) 
DESIGN STRENGTH IS 275 N/sq. mm (SIZES 140-210 GR43) 
DESIGN STRENGTH IS 355 N/sq. mm (SIZES 140-210 GR50) 
DESIGN STRENGTH IS 265 N/sq. ram (SIZES 280-770 GR43) 
DESIGN STRENGTH IS 340 N/sq. mm (SIZES 280-770 GR50) 
------------------------------------------------------- 
SERIAL 
SIZE 
mm 
914X419X388 
914X419X343 
914X305X289 
914X305X253 
914X305X224 
914X305X201 
838X292X226 
838X292X194 
838X292X176 
762X267X197 
762X267X173 
762X267X147 
686X254X170 
686X254X152 
686X254X140 
686X254X125 
61OX305X238 
61OX305X179 
61OX229X149 
61OX229X140 
61OX229X125 
61OX229X113 
61OX229XlOl 
533X21OX122 
533X21OX109 
533X21OX101 
533X21OX92 
533X21OX82 
457X191X98 
457X191X89 
457X191X82 
457X191X74 
457X191X67 
457X152X82 
457X152X74 
457X152X67 
457X152X60 
457X152X52 
406X178X74 
406X178X67 
406X178X60 
406X178X54 
406X14OX46 
406X14OX39 
356X171X67 
356X171X57 
356X171X51 
356X171X45 
GRADE 43 GRADE 50 
------------------- --------- 
MOMENT 
---------- 
SHEAR MOMENT SHEAR 
CAPACITY CAPACITY CAPACITY CAPACITY 
KNm KN KNm 
------- - 
KN 
---------- --------- 
1080 
---------- 
2490 
- 
1390 3190 
959 2230 1230 2860 
953 2300 1220 2960 
828 2020 1060 2590 
742 1840 952 2360 
687 1750 882 2250 
660 1730 847 2220 
581 1560 745 2010 
539 1480 692 1900 
513 1500 658 1920 
458 1360 587 1750 
399 1220 512 1570 
382 1240 491 1590 
341 1120 437 1440 
317 1050 406 1350 
290 984 373 1260 
414 1420 532 1820 
301 1050 386 1350 
249 876 319 1120 
269 983 345 1260 
240 887 308 1140 
221 830 283 1060 
211 sio 272 1050 
199 832 255 1070 
177 748 227 960 
164 700 211 898 
157 676 202 873 
143 632 184 816 
126 619 162 794 
115 572 148 733 
110 551 142 711 
100 503 128 650 
90.9 467 117 603 
114 580 146 745 
103 533 133 684 
96.5 505 125 651 
84.4 442 109 570 
77 416 99. '4 537 
83.9 472 108 610 
74.9 425 96.6 549 
65.6 374 84.7 483 
61.7 363 79.6 468 
55.1 329 71.1 425 
48 298 61.9 385 
59.1 378 76.3 488 
50.2 328 64.8 423 
44.9 297 58 383 
41.1 279 53 360 
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356X127X39 37.9 264 49 341 
356X127X33 33.1 237 42.7 306 
305X165X54 34.6 261 44.6 337 
305X165X46 29.3 224 37.9 289 
305Xl65X40 26 202 33.6 261 
305X127X48 37.6 305 48.5 393 
305X127X42 32.8 271 42.4 349 
305X127X37 29 241 37.4 312 
305XlO2X33 28 230 36.2 297 
305XlO2X28 24.9 211 32.1 272 
305X102X25 22.3 198 28.8 255 
254X146X43 20.6 194 26.5 251 
254X146X37 17.5 168 22.6 217 
254Xl46X31 15.7 158 20.3 204 
254X102X28 17.3 175 22.3 226 
254X102X25 15.8 165 20.3 213 
254X102X22 14.3 155 18.5 200 
203X133X30 12.8 150 is 190 
203X133X25 11.3 140 16 180 
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BSECMOD. DAT 
259.8 2356.0 32.3 203 133 25 
261.9 2867.0 26.4 254 102 22 
305.6 3408.0 32.2 254 102 25 
313.3 2887.0 38.0 203 133 30 
337.8 4387.0 31.4 305 102 25 
353.4 4008.0 36.2 254 102 28 
395.6 4439.0 40.0 254 146 31 
407.2 5421.0 36.3 305 102 28 
479.9 6487.0 41.8 305 102 33 
485.3 5556.0 47.5 254 146 37 
534.8 8200.0 41.8 356 127 33 
540.5 7162.0 47.5 305 127 37 
568.2 6558.0 55.1 254 146 43 
610.5 8143.0 53.2 305 127 42 
624.5 8523.0 51.5 305 165 40 
653.6 10087.0 49.4 356 127 39 
706.1 9504.0 60.8 305 127 48 
720.8 12452.0 49.4 406 140 39 
722.7 9948.0 58.9 305 165 46 
773.7 12091.0 57.0 356 171 45 
844.8 11710.0 68.4 305 165 54 
888.4 15647.0 59.0 406 140 46 
894.9 14156.0 64.6 356 171 51 
1009.0 16077.0 72.2 356 171 57 
1048.0 18626.0 68.4 406 178 54 
1094.0 21345.0 66.5 457 152 52 
1194.0 21508.0 76.0 406 178 60 
1212.0 19522.0 85.4 356 171 67 
1284.0 25464.0 75.9 457 152 60 
1346.0 24329.0 85.5 406 178 67 
1441.0 28577.0 85.4 457 152 67 
1471.0 29401.0 85.4 457 191 67 
1504.0 27329.0 95.0 406 178 74 
1622.0 32435.0 95.0 457 152 74 
165". 0 33388.0 95.0 457 191 74 
180;. o 36215.0 104.5 457 152 82 
1833.0 37103.0 104.5 457 191 82 
2014.0 41021.0 113.9 457 191 89 
2056.0 47491.0 104.4 533 210 82 
2232.0 45717.0 125.3 457 191 98 
2366.0 55353.0 117.8 533 210 92 
2620.0 61659.0 129.3 533 210 101 
2824.0 66739.0 138.6 533 210 109 
2882.0 75720.0 129.2 610 229 101 
3203.0 76207.0 155.8 533 210 122 
3288.0 87431.0 144.5 610 229 113 
3677.0 98579.0 159.6 610 229 125 
3996.0 '118003.0 159.6 686 254 125 
4146.0 111844.0 178.4 610 229 140 
4560.0 136276.0 178.6 686 254 140 
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4572.0 124660.0 190.1 610 305 149 
4997.0 150319.0 193.8 686 254 152 
5174.0 168966.0 188.1 762 267 147 
5521.0 151631.0 227.9 610 305 179 
5624.0 170147.0 216.6 686 254 170 
6197.0 205177.0 220.5 762 267 173 
6809.0 246029.0 224.1 838 292 176 
7167.0 239894.0 250.8 762 267 197 
7456.0 207571.0 303.8 610 305 238 
7648.0 279450.0 247.2 838 292 194 
8362.0 325529.0 256.4 914 305 201 
9157.0 339747.0 288.7 838 292 226 
9522.0 375924.0 285.3 914 305 224 
10947.0 436610.0 322.8 914 305 253 
12583.0 504594.0 368.8 914 305 289 
15474.0 625282.0 437.5 914 419 343 
17657.0 718742.0 494.5 914 419 388 
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CRITHOH. DAT 
0.0 0.0 
3200. 4500. 
3200. 4200. 
1300. 2000. 
650. 1300. 
600. 1050. 
200. 400. 
TANSTIF. DAT 
1OB30 lOE30 lOE30 
1280000.0 393939.0 130435.0 
2000000.0 333333.0 74074.0 
1350000.0 130000.0 42857.0 
812500.0 104839.0 46154.0. 
1000000.0 91837.0 24138.0 
666666.0 50633.0 12698.0 
lOE-10 lOE-10 lOE-10 
TANMOM. DAT 
0.0 0.0 0.0 
0.0 2350.0 3748.0 
0.0 2677.0 3860.0 
0.0 1220.0 1741.0 
0.0 566.0 979.0 
0.0 545.0 920.0 
0.0 184.0 342.0 
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CONNECT. HLP 
AUTO-HELP FILE V1.0 
:: LAST_LINE 
Use t and 4 to scroll. HOME, END, PgUp and PgDn. 
:: MENU 
connect Help menu 
Exit help menus 
General help 
Beam to beam connections 
beam to Column connections 
:: MENU 
Beam to beam connections 
Exit help menus 
beam to beam General help 
Universal beams sections 
Angles sections 
bolts siZes 
:: MENU 
beam to Column connections 
Exit help menus 
beam to column General help 
Universal beams sections 
universal coLumns sections 
Angles sections 
bolts siZes 
:: SCREEN 
General help 
ESC or RETPRN to quit. 
- CONNECT, an expert system for the design and drafting of steel bolted 
connections, by Walid S. Shatila, University of SURREY, Civil engineering 
dept., Guildford, Surrey, GU2 5XH, UK. 
CONNECT uses an interactive approach to guide the designer through 
the design process which will not allow him to under-design the connection, 
however, it will allow over-designing after appropriate warnings are 
displayed and confirmed by the designer. 
The design guide-lines are based on the BCSA design approach 
conforming with the requirements of DS 5950 part I; 1985. 
Once the design process is completed, a DXF file of the scaled final 
connection drawing will be created and viewed automatically with AutoCAD 
and all AutoCAD commands can be used. 
Pressing F1 will display the appropriate help screen, ctrl-c will 
display execution options. 
:: SCRELM 
beam to beam General help 
Beam to beam connections is subdivided into two parts : 
I- BEAM TO BEAM SINGLE CONNECTION :a supporting beam 
2- BEAM TO BEAM DOUBLE CONNECTION :a supporting beam 
,: SCREEN 
is connected to 
a single supported 
cleats, subject to 
reaction. 
is connected to 
two supported beam, b 
subject to an end she 
each. 
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beam to column General help 
Beam to column connections is subdivided into four parts 
BEAM TO COLUMN CLEAT CONNECTION :a supporting column is connected to 
a single supported 
cleats, subject to 
reaction. 
2- BEAM SUPPORTED ON COLUMN CONNECTION % 
3- SINGLE BEAM TO COLUMN ANGLE SEATS CONNECTION : 
4- DOUBLE BEAMS TO COLUMN ANGLE SEATS CONNECTION 
:: SCREEN 
Universal beams sections 
914x4l9x3S8 610x305x238 457xl52x82 3,56xl27x39 254xlO2x28 
343 179 74* 33 25 
149 67 
914x3O5x289 60 305X165X54 
253 610x229x140 52 46 203x133x30 
224 125 40 25 
201 113 406x178x74 
101 67 305xl27x48 
838x292x226 60 42 
194 533x2l0x122 54 37 
176 109 
101 406xl4Ox46 305x102x33 
762x267xl97 92 39 28 
173 82 25 
147 356xl7lx67 
457xl9lx98 57 254xl46x43 
686x254x170 89 51 37 
152 82 45 31 
140 74 
125 67 
:: SCREEN 
Angles sections 
Equal Angles 
-------------------------------------- 
25Ox25Ox35 10OX10OX15 60x6OxlO 
32 12 8 
28 a6 
25 5 
200x2OOx24 
20 
is 
16 
l50xl5Oxl8 
15 
12 
10 
l20xl2Oxl5 
12 
10 
90x9Oxl2 
10 
a 
6 
8ox8ox1o 
8 
6 
70x7OxlO 
8 
6 
5OX50X8 
6 
5 
45x45x6 
5 
4 
40x4Ox6 
5 
4 
Unequal Angles 
------------------------- 
200xl5Oxl8 lOOx75xl2 
15 10 
12 
200xlO 
12 8 
10 7 
l50x9Oxl5 8Ox6Ox8 
10 6 
l50x75xlS 75x5Ox8 
12 6 
125x75xl2 65x5Ox8 
10 6 
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:: SCREEN 
universal coLumns sections 
356x4O6x634 305x3O5x283 203x2O3xG6 
551 240 71 
467 198 60 
393 158 52 
340 137 46 
287 118 
235 97 
356x368x2O2 254x254xl67 152X152X37 
177 132 30 
153 107 23 
129 89 
73 
:: SCREEN 
bolts siZes 
SIZE SHANK AREA TEN. STRESS AREA 
---- 
sqmm 
------------ 
sqmm 
------------------ -- 
N12 113 84 
M16 201 157 
N20 314 245 
M22 380 303 
M24 452 353 
M27 572 459 
M30 706 561 
M33 $55 694 
M36 1017 817 
M39 1194 976 
M42 1385 1120 
M45 1590 1300 
M48 1089 1470 
M52 2123 1760 
M56 2463 2030 
M60 2827 2360 
M64 3216 2680 
M68 3631 3060 
:: END 
BTCCON. HLP 
5 
AUTO-HELP FILE V1.0 
:: LASTý_LINE 
Use t and 4 to scroll. HOME, END, PgUp and PgDn. ESC or RETURN to quit. 
:: MENU 
Beam to column cleat connection 
Exit help menus 
cleat connection General help 
Universal beams sections 
universal Columns sections 
Angles sections 
bolts siZes 
:: SCREEN 
cleat connection General help 
BEAM TO COLUMN CLEAT CONNECTION GENERAL HELP SHOULD BE TYPED HERE 
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CONNECT1. HLP 
AUTO-HELP FILE V1.0 
:: LAST_LINE 
Use t and 4 to scroll. HOME, END, PgUp and PgDn. ESC or RETURN 
to quit. 
:: MENU 
Beam to beam help menu 
Exit help menus 
General help 
beam to beam Single connection 
beam to beam Double connection 
:: MENU 
beam to beam Single connection 
Exit help menus 
single connection General help 
Universal beams sections 
Angles sections 
bolts siZes 
:: MENU 
beam to beam Double connection 
Exit help menus 
double connection General help 
Universal beams sections 
Angles sections 
bolts siZes 
:: SCREEN 
General help 
GENERAL HELP FOR BEAM TO BEAM DESIGN SHOULD BE TYPED HERE 
:: SCREEN 
single connection General help 
GENERAL HELP FOR A SINGLE BEAM TO BEAM CONNECTION SHOULD BE 
TYPED HERE I 
:: SCREEN 
double connection General help 
GENERAL HELP FOR DOUBLE BEAM TO BEAM CONNECTION SHOULD BE TYPED 
HERE I 
BTCAS. HLP 
AUTO-HELP FILE V1.0 
:: LAST_LINE 
Use t and 4 to scroll. HOME, END, PgUp and PgDn. ESC or RETURN to quit. 
:: MENU 
Single beam to column angle seats connection 
Exit help menus 
General help single b. t. c. a. s. c. 
Universal beams sections 
universal Columns sections 
Angles sections 
bolts siZes 
:: SCREEN 
General help single b. t. c. a. s. c. 
SINGLE BEAM TO COLUMN ANGLE SEATS CONNECTION GENERAL HELP SHOULD 
BE TYPED HERE ! 
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CONNECT2. HLP 
AUTO-HELP FILE V1.0 
:: LAST_LINE 
Use t and 4 to scroll. HOME, END, PgUp and PgDn. ESC or RETURN to quit. 
:: MENU 
Beam to column help menu 
Exit help menus 
General help 
beam to column cleaT connection 
beam supported On column connection 
Single beam to column angle seats connection 
Double beam to column angle seats connection 
:: MENU 
beam to column cleaT connection 
Exit help menus 
General help b. t. c. c. c. 
Universal beams sections 
universal coLumns sections 
Angles sections 
bolts sizes 
:: MENU 
beam supported On column connection 
Exit help menus 
General help b. s. c. c. 
Universal beams sections 
universal coLumns sections 
Angles sections 
bolts sizes 
:: MENU 
Single beam to column angle seats connection 
Exit help menus 
General help single b. t. c. a. s. c. 
Universal beams sections 
universal coLumns sections 
Angles sections 
bolts sizes 
:: MENU 
Double beam to column angle seats connection 
Exit help menus 
General help double b. t. c. a. s. c. 
Universal beams sections 
universal coLumns sections 
Angles sections 
bolts sizes 
:: SCREEN 
General help 
BEAM TO COLUMN DESIGN HELP SHOULD BE TYPED HERE I 
:: SCREEN 
General help b. t. c. c. c. 
BEAM TO COLUMN CLEAT CONNECTION GENERAL HELP SHOULD BE TYPED HERE 
:: SCREEN 
General help b. s. c. c. 
BEAM SUPPORTED ON COLUMN CONNECTION GENERAL HELP SHOULD BE TYPED 
HERE I 
:: SCREEN 
General help single b. t. c. a. s. c. 
SINGLE BEAM TO COLUMN ANGLE SEATS CONNECTION GENERAL HELP SHOULD 
BE TYPED HERE I 
:: SCREEN 
General help double b. t. c. a. s. c. 
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BSOCOL. HLP 
AUTO-HELP FILE V1.0 
:: LAST_LINE 
Use f and 4 to scroll. HOME, END, PgUp and PgDn. ESC or RETURN to quit. 
:: MENU 
Beam supported on column connection 
Exit help menus 
General help b. s. c. c. 
Universal beams sections 
universal Columns sections 
Angles sections 
bolts siZes 
:: SCREEN 
General help b. s. c. c. 
BEAM SUPPORTED ON COLUMN CONNECTION GENERAL HELP SHOULD BE TYPED 
HERE I 
LRBTB. HLP 
AUTO-HELP FILE V1.0 
:.: LAST_LINE 
Use t and 4 to scroll. HOME, END, PgUp and PgDn. ESC or RETURN to quit. 
:: MENU 
Beam to beam double connection 
Exit help menus 
double connection General help 
Universal beams sections 
Angles sections 
bolts siZes 
:: SCREEN 
double connection General help 
GENERAL HELP rOR DOUBLE BEAM TO DEAN CONNECTION SHOULD BE TYPED 
HERE I 
DBTCAS. HLP 
AUTO-HELP FILE V1.0 
:: LAST_LINE 
Use t and 4 to scroll. HOME, END, PgUp and PgDn. ESC or RETURN to quit. 
:: MENU 
Double beam to column angle seats connection 
Exit help menus 
General help double b. t. c. a. s. c. 
Universal beams sections 
universal Columns sections 
Angles sections 
bolts siZes 
:: SCREEN 
General help double b. t. c. a. s. c. 
DOUBLE BEAM TO COLUMN ANGLE SEATS CONNECTIONS GENERAL HELP SHOULD 
BE TYPED HERE I 
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